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_A manufacturer can save money and 
reputation with FBC sealed bearings : 


In d ; they give you greater compactness; you don’t have to allow 
room for a separate seal. The bearing is exactly interchangeable 
with the ordinary standard bearing. 


In machining; you don’t have to machine a place for a seal, 
or provide a polished surface for the seal to ride upon. 


In safety ; this seal cannot form stress-raising scratches 
in your shafts. 


The sealing ring is unaffected by ordinary lubricants, being of F.B.C. : : FISCHER 
rubber 


. Seal can be on one or both sides, 
Ball and parallel- 


You don’t have to rely on some unknown user to lubricate the bearing. 8 
roller bearings 


3CHER BEARINGS COMPANY LIMITED, WOLVERHAMPTON | 


eee 
ce: 





HUMBER SUPER SNIPE 


HUMBER PULLMAN 


JAGUAR XK 140 


JAGUAR “D" TYPE 





LAGONDA 


MORRIS MINOR 


MORRIS SIX 





W,HEN HIGH PERFORMANCE COUNTS YOU CAN RELY ON MINTEX 


MINTEX BRAKE AND CLUTCH LINERS ARE MANUFACTURED BY BRITISH BELTING AND ASBESTOS LTD., CLECKHEATON, 
YORKSHIRE. ALL MINTEX PRODUCTS ARE OBTAINABLE FROM MINTEX SERVICE DEPOTS AND STOCKISTS 
THROUGHOUT GREAT BRITAIN AND THE WORLD, B.B.A ARE ALSO THE MANUFACTURERS OF ‘SCANDURA’ THE 
ORIGINAL P.V.C, FIREPROOF CONVEYOR BELTING, 
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Rapid a Lathes 


These lathes copy direct from a workpiece or from a 1:1 

templet. Hydraulic power is applied to the feed and rapid 

return of the longitudinal slide. Parts with shoulders of 90°, 

FIRST OPERATION tapers, concave or convex forms, etc., are produced in very fast 

ensze 15 OI 1% ue times to a high degree of accuracy and with fine finish. Height 

ib of centres 4})”. Available with distance between centres 15}” 
or 25%”. 














SECOND OPERATION 














Material St 60. 11 
First operation 138 secs. 
Second operation 67 secs. 

Total time 


3 minutes 25 seconds 





FIRST OPERATION 





a 
BAR wae he 














SECOND CESRATION 














Material 5t 50. 11 


First operation 137 secs. 
Second operation 251 secs. Send for 


Total time wr, Catalogue 
6 minutes 28 seconds ) 


WICKMAN of COVENTRY 


WICKMAN LIMITED, FACTORED MACHINE TOOL DIVISION, 
FLETCHAMSTEAD HIGHWAY, COVENTRY, Telephone: Coventry 40351 
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to keep you going 


Ware: Shell will see all wise motorists happily through the 
winter, Cold weather stalling and sluggish starting are things of 
the past to them. For Winter Shell users get the same full power 
from their engines in wintertime that Shell with I.C.A. gives them 
the rest of the year. 

You may have been using another petrol till now, but it’s 
tempting fate to do without Winter Shell when the temperature’s 
low. Because only Winter Shell has I.C.A., as well as being specially 
blended to give you full-power performance during the coldest 
months of the year. You’re sure of summer-time driving 
throughout the winter when you drive on Winter Shell. 


* 


| « | : 
_ THE MOST POWERFUL PETROL YOU CAN BUY : 
* ¥ : x ad & 
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The ‘‘Snarler”’ 
is Seeger-Safe 
The new Armstrong Siddeley 


*“Snarler”’ rocket motor is 


fitted with Seeger Circlips 











The Seeger Circlip is a scientifically designed, accurately 
made engineering component. The design is such that, 
when sprung into its groove, it is truly circular, 


so giving uniform pressure all round its periphery. 


Discerning designers and engineers will recognise 
promptly the many applications where the Seeger 
Circlip replaces—more efficiently and more 
economically—the old-fashioned locating and 


retaining methods. 


Seeger Circlips eliminate the need for many parts 
used to locate components on shafts and within 


sleeves or housings. 


They thus cheapen manufacture, facilitate storage and 
records, lower material cost and substantially reduce 
assembly times. Finally they produce a strong, efficient 

and workmanlike assembly. 


AUTOMOTIVE ENGINEERING LIMITED 
(One of the Sheepbridge Group) 


The Green, Twickenham. Phone: Popesgrove 2206-9. Grams: Motif Twickenham 
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You'll be glad it’s 


There is a wide range of specially 
designed G.E.C. fluorescent fittings for every 
trade and industry. Simple to fit. 


Snap-action dismantling for quick, easy one-man 
maintenance. Consult your local contractor 
for best type of G.E.C. fitting .. . with of course Osram tubes. 


@ The General Electric Co Ltd, Magnet House, Kingsway, London WC2 
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separation a the vides pivots on i dis haat : ' : 
This provides greater width for engine and - mc | 
accessories without robbing the steering lock. Cae 
They simplify design and the machining of 

suspension parts because they are self-aligning. 

They reduce lubrication points to four only 

(eliminating up to ten points). 


Servicing of the front suspension is simplified, 
and a Somerloge joint may be changed without 
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Taking our 
own medicine 


Our own Worm Units are busy at work 
all over our Milnrow factory. And you’d 
think someone had given us summat for 
nowt to see how pleased we are about it. 
It’s partly pride—they’re our own Worm 
Units — but mainly because they do the 
various jobs so very well. They’re made to 
a formula which includes efficiency (a 
Holroyd Worm and Wheel hold the 
world record), reliability, and 50 years’ 
experience. This prescription might do you 
a power of good, and it can be... 


MADE UP FOR YOU IN A FEW DAYS 


A Standard Type Holroyd Worm Reduction Unit can 
be made up from stock, packed, despatched, and 
delivered to you within a few days. Worms, wheels, 
and special units made to order take a bit longer. For 
information on Worm Units and applications (and 
we’re discovering new ones every day, like the Goods 
Lift in the illustration) drop us a line at Milnrow, 
Lancs. We'll be glad to help you all we can. 


Holroyd 


WORM REDUCTION UNITS 


JOHN HOLROYD & COMPANY LIMITED 
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MILNROW - 


One of our st@ 
operating a 
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MILNROW 55329 





Smee's VO7A 


LONDON 


* ACTON W3 
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VANDERVELL PRODUCTS LIM 





The Motor Industry relies on... 


? y 
Radiography ¥ II f ORD 


In research and development, in 
Inspection design and production, photographic 
methods play a vital part—and in 
all these fields, the industry relies 
more and more on Ilford 
photographic materials. 


Component 


The liford Techmcal Information Hook u an 


indispensable work of reference for all engaged in industrial 
and scientific photography It contains full technical data for 
all Ilford sensitised materials with useful information 

on exposure, processing and the various technica 


applications of photography 


Photographs reproduced by courtesy of Rolls-Royce Lad 


ILFORD LIMITED ILFORD LONDON 
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HIGH SPEED MEDIUM DUTY 


RADIALS 


assure high drilling rates 

on coal cutter gear boxes at 

ANDERSON BOYES & CO., LTD., 
MOTHERWELL. 

Over 50 holes ranging from 4” to 172” dia., 

are drilled and tapped in these cast 

steel coal cutter gear boxes. Because 

of their wide speed and feed range, 

simplicity of control and high 

penetration rates, ARCHDALE < . 

high speed radials assure maximum 

output on this and many other 

components in this factory. 

Sizes from 4 ft. to 7 ft. radius for drilling 


up to 3 in, dia., in steel. 


© 


JAMES ARCHDALE & CO., LTD., BIRM; 


m3 Chine ry 


LTD., COVENTRY 


NGHAM, 16 ) 
@ SOLE AGENTS: ALFRED HERBERT 
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For more than a generation Ransome & Marles 





have been meeting and solving bearing problems 
where reliability and accuracy are essentials. 
Our research staff are meeting 

tomorrow's problems today. 





RANSOME & MARLES BEARING CO. LTD., NEWARK-ON-TRENT, ENGLAND 
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Costly tap breakages, wandering and stripped 
threads, are among the many aggravating tapping 
problems which can be overcome by equipping 
with Thomson Tapping Attachments. Their 
application is simple and they are adaptable to any 
form of tapping. Precise torque setting, without 
on Tapping Attach- guesswork, by easy nut-adjustment, allows the 
wecieadaninduns Tapper to be set quickly to the correct value for 
lepeers to cover each tapping in any material. Long life of the 
Left, the standard Thomson, even in heavy duty operation, is 
ment; in three assured by robust construction, an internal oil 
vet, oF te TEW: bath for consistent lubrication, and careful 


i to 14 W; 7.3, 
1 BS.F. (Combi- sealing against swarf. 


models are avail- 
r tapping, drilling 

countersinking, 
ng, stud driving, 
nilar operations.) 


Sole Agents British Isles 


BURTON GRIFFITHS & CO. LTD., MONTGOMERY STREET, BIRMINGHAM, I]. 
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Tel. VICTORIA 2351 


14 





Specially developed by our 
Metallurgists for gravity and 
pressure-fed Die Casting Dies, 
Hot Stamping, Pressing and 
Extrusion Dies and Followers, 
as well as for Mandrels, Con- 
tainers, Bolsters, etc 

K.E. Hot Die Steels are the result 
of careful research into the ever- 
in¢reasing demands of modern 
industry for steels capable of the 
greatest possible resistance to 


thermal fatigue 


Other specialities include high grade High word and Stainless Stedls as borgin 


Wire and Bars black rolled or pre o ground fo the finest livnuits 





(xarser )ELLison|)/&co.LTD.) 





CARLISLE STEEL WORKS + SHEFFIELD ESTABLISHED 18625 
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THE CAPE ASBESTOS COMPANY LTD. 114-116 Park Street, London, W.1 . 
Telephone: GRO 6022 
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It may be unfair to suggest that research people spend their time up in 
the clouds. It is fair, though, to say that they never exactly welcome 
visitors. So we are definitely breaking with tradition in inviting them 
(as we do now) to step down for a minute and take a little applause. 


No-one has done more for the CAPASCO tradition of dependable 


braking than they have; and everyone who has experienced the smooth, 


controlled, fade-free action of CAPASCO linings knows just how much 


that compliment implies. 


£. APASSL: fa 


MOULDED BR Dake LININGS 


THE CAPE ASBESTOS COMPANY LTD. i 114-116 Park Street, London, W.1 


° Telephone: GROsvenor 6022 
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Please! 


Let’s get this 
question of 
‘Woven or Molded’ 


straight 


A Nation-wide chain of 


but — straightforward NEED decides whether woven or molded Service depots lo serve you 


Preference MAY enter into 1t 


brake liners should be fitted. ( Not WE CAN SUPPLY BOTH ). BELFAST 28967 

BIRMINGHAM 5 Midland 4659 

It takes you, to weigh up the various points (the type of vehicle, BLACKBURN 6581 

BRISTOL 27214 

its braking equipment, and the conditions under which it is likely SARDIFF 27026 

SARLISLE 21589 

to be operated) that decide which precise quality of either type is SHESTER 21280 

SOVENTRY 64914 

required. And that is where we can advise. Our range of both molded 2DINBURGH 1 Central 4234 

ZXETER 3817 

and woven liners will meet the braking needs of any vehicle: and GLASGOW C2 Central 4595 

HULL Cemtral 52072 

our Technical Staff will see that you get the right liner for the job. IPSWICH 30237 

LEEDS 3 20664/5 

LEYTON Leytonstone 6068 

LIVERPOOL Royal 5202 

MANCHESTER 3 Blackfriars 0596 

NEWCASTLE-ON-TYNE2 
27142 and 27942 

NOTTINGHAM 43646 

SHEFFIELD 1 25529 

SOUTHAMPTON 71276 

STOKE-ON-TRENT 44021 

WIMBLEDON 4248/9 


Republic of Ireland: 
DUBLIN, 375 Westland Row 66597 


SMALL & PARKES LTD 


to be sure | ssc: 
5 LONDON: 76 Victoria Street, S.Wu1 





DH/43 
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ARG MANUFACTURING CO. LTD. 


pote rt ACTARC WORKS NITSHILL - GLASGOW, S°W:°3 Telephone: Barrhead 2239 


LONDON OFFICE OXGATE LANE N.W.2 Telephone GLAdstene O07 
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What’s under the famous 


HARPER SKIN 


With their gammagraph equipment 
capable of penetration equal to 
million volt X-rays, Harpers can 
now look ‘under the skin’ of 
castings and provide a permanent 


record of their interior structure. 


In this way they can detect gas 
cavities, slag inclusions and other 
possible defects, and so by constant 
inspection, ensure the most depend- 


ability in Harper Castings. 





HARPER CASTINGS 








JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 





LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON $.W.1_ Tel. TATE GALLERY 0286 


MANCHESTER OFFICE c/o B, J. Brown & Partners Ltd. 2486/9 Royal Exchange, Manchester 2. 
+1450 
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E Seals of 
P Authority 






















“ROMET” 
FACE TYPE SEALS 


For all water pump and 
similar applications, 


FACE TYPE SEALS 


For arduous duty. Suitable 
for bogie wheels an \ idler 
wheels for track vehicles. 


Elizabeth 1. 
Bgl for he gb” was the princi of Quen 
Elizabeth 1. She safely plod I:nglond through the struggle 
1 ee hs natn indeed i ion and politics, She 
: tabli d England's claim to sare in the new inbertance 

h rd fe ee Er By the 









RECIPROCATING SEALS 
(°C” & “U" RINGS) © 

For all types of hydraulic 

and pneumatic applications. 





CUSTOMERS’ 
SPECIFICATION SEALS 


All types of seals are 
to customers’ own 

requirements, Our technical 

representatives will he 

pleased to call and discuss 
your problem. 








x 
I, Factory Centre, Birmingham, % 
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CONSTRUCTION CAN BE 
LIGHTER WITH COR-TEN 








J 





OF TL Cll STEEL 


Cor-Ten is a low-alloy steel of consistent character, combining a high tensile 


strength with a high resistance to corrosion. 


Weight can be saved in two ways. Firstly because thickness, compared 


with that of mild steel, can be reduced without loss of strength. 


Secondly, Cor-Ten steel has four to six times the resistance to atmospheric 


corrosion, 
section due 


quickly forming a self-protecting skin. Allowance for loss of 
to corrosion is thus reduced to a minimum. 


Yield point ranges from 20 tons per sq.in. for cold-reduced sheet, to 22 tons 


per sq.in. for 


4 
ne 


resist 


hot-rolled plate and sheet 3" and thinner 


mn and cold-bend figures are good ; working 


weiding qualities are excellent and so | 


ince to abrasion, impact and fatigue. 


SALES ORGANIZATION FOR COR-TEN STEEL AND OTHER FLAT-ROLLED STEEL PRODUCTS; 


RTSC HOME SALES LTD‘, 


RTSC HOUSE, PARK STREET, LONDON, W.!/ 


TELEPHONE: MAYFAIR 8432 


‘COR-TEN' IS A REGISTERED TRADE MARK 


aeaien a 
‘THE (ay S©))erour 


COMPRISES 
RICHARD THOMAS & BALDWINS LTD. 


AND 
THE STEEL COMPANY OF WALES LTD. 











Layrub transmission is being 
adopted more and more by the leading commercial vehicle manufacturers. 
It gives a true cushioned transmission, having no metal-to-metal contacts, no sliding 
spline, therefore, little or no maintenance. Write us for our technical catalogue which 
we shal! be pleased to mail you. 


‘s 


f. Ls A idficld. 
Amor G LTD.,. VICTORIA WORKS, MILLHOUSES,.. SHEFFIELD, 8. 5, \WO@xéaainte 
‘ 4 “3 Fy SNF RIM i " X AS, : ~ © NEN ss \ SAN a 3 > . . Y \ * . : wees ". 


. ish 











for 
high speed threading . . . 


CRI-DAN TYPE ‘B’ THREADING MACHINE 


accurate and highly finished threads produced . . . 


USsinc a single-point tungsten-carbide tool, external or internal, single or multi-start, right- or 
left-hand, parallel or taper, special or standard forms can be cut in most materials. 


Maximum thread diameter 4” (external), 6” (internal); 3’ 0” admitted between centres. 


Typical production obtained is shown at:— 

A. Focusing mount, aluminium. Spiral groove 
"100" wide x ‘050” deep, 4” lead, 2” long on 
14” diameter. Cutting time 11 seconds. 

. Diesel Stud, 70 tons tensile steel. §” = 11 t.p.i. 
Whit. 1}” long. Cutting time 17 seconds. 


. Adapter, mild steel. 1)” = 3” long (internal) 

1g” }" long (external), 14 tp.i. Whit. 
Cutting time 8 seconds (two threads cut 
simultaneously). 


. Hose coupling, phosphor bronze. 2}" x 2}" 
long, 8 t.p.i. Whit. and 34” x *280” deep x 1} 
long, 2 t.p.i. Knuckle. Cutting time 25 and 40 
seconds Whit. and Knuckle respectively. 


EARLY DELIVERY 


SOLE AGENTS—UNITED KINGDOM AND EIRE :— 


ALFRED HERBERT LTD * COVENTRY 


FACTORED DIVISION, RED LANE WORKS PHONE: 89221 (10 lines) 
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Photo by kind permission of the 
" Daily Mirror” Newspapers Ltd. 








reliable Springs by 


From the high precision spring required 
(lls ‘Aes i, A, "i ily ae, am, Mite, as 


for a printing press to its simpler # 

counterpart in a fountain pen, the right % SALTER y 
spring for the job is essential to ensure 4 g 
— pearprennnee won Lia I) Service to Engineers since 1760 § 
springs are designed and made by Salter, 
they are just right — not the cheapest L. on, lib “Cilia, Ul, Wl, lls ites ud 
obtainable but fit to work for ever. 


A tradition of quality in craftsmanship and materials is embodied in every Salter 
spring — you can depend on Salter for the right spring for the job. 


nnn Geo. Salter & Co. Ltd., West Bromwich 


m-w, 387 
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May we send you our leaflet 
‘‘The Case for Automatic 
Chassis Lubrication” 


UMMC. Yj) , Yffjij 

















INSTALLATIONS IN LONDON & HOME COUNTIES BY U 


CLAYTON DEWAN DRE 


TITANIC WORKS : LINCOLN : PHONE 11305-9 
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Wise precautions always pay dividends. In 


Industry, as in Health, it pays to make : 


by not accepting a second-rate standard of casting 


metal, for instance. Take the precaution of 


CRUCIBLE melting. Then you will produ 


finer metal, with less rejects; you will have 


accurate temperature control for exact 


specification, and better metallurgical condi 
tions with reduced metal loss. Make sure, 


too, that it is 





F.26 
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Pressing on to the 


MILLION / 


Clifford presses have already produced 
since the war more than 4 million Steer- 
ing Wheels for every type of vehicle. We 
are able to offer either of the two 
latest moulding methods — vulcanite or 
thermo-plastic injection. 


Pressure 
Die-Casting 


in Zinc Base Alloy and Aluminium is 
another fast growing side to our activities. 


/ 


Crh RID: ONSULT CLIFFORDS:. 
COVERING a 
Qo Ligh Wharfdale Road, Tyseley, Birmingham, 11 


Telephone: ACOcks Green 3941/2/3 


A member of the 
Clifford Group of 
Companies. 


WhiteAd 1964 
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Ait treated for Comfort 


AFTER A THREE POINT LANDING the discerning air 
traveller of today seeks a fourth point. He expects, quite reasonably, 
to continue his journey in a warm coach. The “Air Comfort” 
required demands a Smiths Combustion Heater which is scientifically 
designed to produce, with the utmost economy, a supply 
of fresh warmed air independent of the engine heat. 
Models supply up to an output of 50,000 B.T.U. per hour. 


The importance of this Heater is particularly felt in such 
vehicles as ambulances. 


SMITHS | 


50 a COMBUSTION HEATER for air comfort 


S. SMITH & SONS (ENGLAND) LIMITED 


@ 230-4 
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This is the seventh in a series When a metal is subjected to repeated stressing it will fail at a lower stress 
Ere ype sadly 4 . than it is capable of enduring under static conditions, and this phenomenon 
ponent her cndanion Pe is known as “fatigue”. By careful study of the effect of repeated stresses 
testing of special in tension and compression, or in bending, the metallurgist is able to say 

steels by what stresses his products will endure under these exacting conditions. 


William Jessop Tests of more than 100,000,000 stress reversals taking 14 days are carried out. 


& Sens i08 Fatigue conditions occur in such widely divergent applications as sus- 
pension bridges, the moving parts of reciprocating engines, the simple 
chisel, and the gas turbine. In the case of the gas turbine, the conditions 
are even more onerous as not only is the metal being dynamically stressed 
but it is also red hot and hence a knowledge of the safe stress or fatigue 
limit over the whole range of useful temperatures for the alloy is essential. 


A new high temperature alloy for gas turbine blades may require a total 
of 50 tests at about half a dozen different temperatures taking 500 machine- 
days of testing time. The problem is, however, so important in modern 
engineering that such data is being extensively obtained. 


WILLIAM JESSOP & SONS LTD 


Founded 1774 


STEELMAKERS SHEFFIELD 
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Down a little / Still nearer ! Right on the job / 





AN OPERATOR working under the best working 
conditions does a better job. Give your operatives 
ANGLEPOISE Lamps on their machin it will 
pay dividends in accuracy and output. 1 lamp 
has everything — instant adjustability, thre i clear 
concentrated beam right on the work, *{ vs’ the 
job at a touch, takes and holds any required angle, 
moves out of the way as required. 

Every drawing office, workshop and machine 
room should have its battery of ANGLEPOISE 


Lamps why not yours? Send today for our fully 

teats eames THIS 1S HOW ANGLEPOISE LIGHTS 
UP THE JOB IN STRONG RELIEF — 

Sole Makers; HERBERT TERRY & SONS LTD SAVING EVESTRAIN AND FATIGUE 


REDDITCH + WORCESTER + ENGLAND 


Pat. all countries 








SOME 
ALTERNATIVE 
BASES FOR 
ALL MODELS 
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Equivalent and interchangeable with bearings 
of American type and manufacture. 

Our catalogue MAX ‘£4 giving full details of 
dimensions, cage, lip, circlip, and full of 
roller types, arrangements, special features, 
etc., is available on application, 

Also the Equivalents and Useful Data 


Booklet C.1340/53. 


POLLARD ‘MAX-LOAD’ 


The Max-Load illustrated abéve has a single 


In addition Pollard Bearings manufacture Ball, 
Roller and Thrust Bearings (Cat. BRT/1053), 
Solid and Flexible Roller Bearings (Cat. RFX). 
Transmission Equipment and Plummer 

Blocks (Cat. TR. 27/2). Self-Lube Plummer 
Blocks (Cat. SL/54). Automobile and Tractor 
Replacements (Cat. BRM/54). Clutch 
Withdrawal & Water Pump Spindle Bearings 
(Cat. CWFP/54). 


PO I10I/b 
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/ inner race, an outer race with one « 


irclip and one lip, and a pressed steel cage 


PERRYBRIDGE KNOTTINGLEY, YORKS 


420 


HEAD OFFICE 
TELE : KNOTTINGLEY 


LONDON OFFICE: 6 S!, JAMES’ PLACE, 8.W.1, 
TELE: HYDE PARK 9248/9, 


CANADIAN POLLARD BEARINGS LTD. 


1103/5 BEAVER HALL HILL, MONTREAL. UN, 6-5774. 








wit 
GIRLING 
Hydraulic 


Brakes 
at 
WAY OUT AHEAD 























The engineer knows that a solid 
background of painstaking and 
rigorous research must support the 
development and production of all 
automobile equipment. In no respect 
is this more vital than in the design 
and manufacture of brakes. In the 
progressive Girling organisation 
unrivalled research and development 
facilities are purposefully geared to 
maintain and enhance the proud 
claim . 





GIRLING LTD. + KINGS ROAD - TYSELEY - BIRMINGHAM 11 
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HYDRAULIC 














MODEL ZSE 125 
CONSIDER THESE FEATURES: 


*% Powerful Hydraulic Jaws ensuring quick and 
positive clamping of the material. 


% Wrapping motions of the Jaws prevent material 
waste and enables the material to be brought in 
under the tool. 


% Jaws can be moved outwards or inwards, parallel 
or at a tangent. 


% Centre table can be operated hydraulically and 
rotated through 90°. 


% Completely remote control operation by means 
of push button and hand lever froma Miiller 
self-contained hydraulic umit 


% Counter draw attachment for drawing recess 
whilst the job is still on the stretch forming tool 


Table, Hydraulically operated ...50” » 
Vertical Hydraulic Movement ... 
Vertical Hydraulic Pressure  ... 125 tons 


Centre Table operated hydraulic- 
ally and rotates : - 90 


Hydraulic Clamping Jaws Pressure 100 tons 


Counter Drawing Attachment 
Pressure os Re ... 50 tons 


We invite you to send us component 


drawings. 


THIS MACHINE IS IDEAL FOR 
AUTOMOBILE AND AIRCRAFT PARTS 


Our showrooms are only a few minutes 
from London Airport 


= Nitin Std limpouny Littl 
roNY HAMPTON ROAD WEST- HANWORTH - FELTHAM - MIDDLESEX 
Phone: FELTHAM 4266. Cables & Grams: SHIPMENTS, FELTHAM 
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“*Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 
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ay) wer} = u 0) you... 


Would-be customers (said the Managing Director) send us 
sharp complaints that they don’t find my Little Horses 
sitting on shelves in shops. The Shopkeepers send me 
similar statements. 


Sentimental old ass that I am, my heart bleeds 


for both customers and shopkeepers. It bleeds a bit for me too, 


since I am well aware that our direct-selling policy leads to direct 

losses of sales in some cases. But, (said the Managing Director thumping his 

chest and wiping his eye) there are finer things in life than mere selling. There is the joy of 
knowing the customer personally, of understanding his needs and being sure that the right Little 
Horse is meeting them. There is the deep satisfac... (At this point the Managing Director 


burst into loud sobs, choked heavily and the audience escaped). 
Desoutter tools put power into your hands 


Desoutter Bros., Ltd., The Hyde, Hendon, London, N.W.9. Telephone: Colindale 6346 (Slines) elegrams: Despnuco, Hyde, London 
Cae 162 
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SIX REASONS WHY IT PAYS 
TO INSTALL 7A/¢S FLOORING! 





This floor is in a class of its 
own for compression and 
tensile strength. Withstands 
the heaviest punishment, yet 
still retains a 100%, lasting 
surface. 


It contains VINYL, the won- 
der plastic which provides 
resilience and prevents 
cracking and lifting. VINYL 
preserves your flooring so 
that it always has a new, 
fresh appearance. 


There are no soft patches that 
might crumble away. The 
same even texture is retained 
in every inch of the material. 
You can lay it and forget it ! 


Flooring 
happen, 


like INDUSTRIAL-VINYL-SURFEX just didn't 
It is the triumphant result of years of research 


in order to produce a flooring that is HARDER and 
TOUGHER than any other known flooring. Used exten- 


sively in America and many other countries, it replaces for- 
ever those cold concrete and soft composite floors. 
You see, INDUSTRIAL-VINYL-SURFEX was especially 
made for Machine Shops, Garages, Service Bays, 
Stores, Showrooms, in fact, ANYWHERE where there 

is a constant stream of foot and truck traffic. 


SEND FOR BROCHURE 


@ super. 


SOINTLESS 


Insulated throughout it is 
completely Water and Fire- 
proof. Impervious to oils 
and grease, petrol, etc. 
It’s jointless and that means 
100%, hygienic. 


Requires no _ specialised 
labour to install. Your own 
maintenance staff or builder 
can lay it, over concrete, 
timber and old composite 
floors, etc. 


Costs only 13/- per yard 
This remarkable low 
price for such a top-grade 
flooring is made possible 
only by the latest methods 
employed in production and 
distribution, 


FLOORING 


»»e IT BRINGS YOU FULL DETAILS 





cand heres a PLASTIC floor 
for YOUR OFFICE! 


One of the biggest problems that confronts any industry or business, 
is what type of flooring to lay in the Office, Reception Rooms, 
The answer is POLYFLEX-POLY- 
VINYL, the REAL PLASTIC Flooring with the beautiful marbled 
veining. Available in a range of glorious colours and mixtures, it 
can be laid by anyone handy with a trowel. It's absolutely Fire and 
It's GUARANTEED not to crack, 


Canteen, Cloaks and Toilets. 


Waterproof and easily cleaned. 
lift or craze. Warm in winter, cool in 
summer ... and the price? It costs only 
8/- per yard to lay POLYFLEX. Send for 
descriptive leaflet and get to know more 
about this remarkable floor. 


THE SURFEX FLOORING COMPANY 





All enquiries should be addressed 
the SOLE MANUFACTURERS: 


to 








Britain's 


48 HIGH ST CAMBERLEY , SURREY ° Tel: 2263 Manufacturers 


leading and Biggest 
of Plastic Floors 
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‘PARSONS’ 
MANGANESE BRONZE 


‘CROTORITE’ 
ALUMINIUM BRONZE 


‘IMMADIUM?’ 
HIGH TENSILE BRONZE 


Problems of wear, corrosion or heat 
resistance can be solved by the use of either 
“PARSONS” Manganese Bronze, 
“IMMADIUM” High Tensile Bronze or 
“CROTORITE” Aluminium Bronze. 
Technical data and advice are 


available on request. 


brasses and bronzes to government and other specifications 


THE MANGANESE BRONZE AND BRASS COMPANY LIMITED HANDFORD WORKS HADLEIGH ROAD IPSWICH 
PHONE: IPSWICH 2127 GRAMS: BRONZE IPSWICH 
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"ORMOND" ” = & 


The ORMOND ENGINEERING 
COMPANY LIMITED 


ORMOND HOUSE: ROSEBERY AVE. 
LONDON-E €.1 
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ALLOY STEELMAKER 


THOS. 














Stee! Bar Heat Treatment 


PM of lt OY iN 
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S 


FORGEMASTERS 
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HEAVY ENGINEERS 
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This three station, transfer type piston-milling machine 
by a customer is a fully automatic special purpose machine, 
designed to spotmill two centre bosses at once. The top 
finish surface of the piston, will produce 1400 work- 


pieces per hour. 








Patent No. 710,335 
Patents applied for 
in all countries. 


Workweces 


Capa“*y in steel: 





her hour 
US1H 


DELTA 


MILW AUKEE 


“a Drill Units 












If you do Production Drilling, Tapping, Outside 


Threading, Chamfering, Hollow Milling, Counterboring, 


Reaming, Centering or Spot-Facing, there is a real 


probability you can make important savings through 
improved methods, using Delta Milwaukee Drill Units. 


Theres 2 Delta lool tor Your Job - 


MADE IN THREE SIZES: 


Upto #* dia. Drill with 19-150 Unit; Up to ¢ dia. Drill with 19-400 Unis; 


Up wo I” dia. Drill with 19-600 Unit 
SEND NOW FOR ILLUSTRATED BROCHURE 


Manufactured by 
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All this 
and Aluminium too! 





The new T.I. Aluminium Mill Finish Sheet will sweep 
the board where aluminium is used in automobile body-work. 
Supplied in pure aluminium T.I.111 (14°, Manganese 
Alloy), or T'.1.222 (2°, Magnesium alloy), free from ‘earing’ or 


‘luder lines’ effects, it is ideal for deep or shallow pressing... 


ee eet 
REPS oo 





2 


Hee A, 





por ged 
| 
egal tts, » 
74 He 
vv 1h. or) 
‘ 


. .. One sure way to improve horse-power/weight 
(payload) ratio of the modern automobile is saving in body-weight. 
There is no doubt that T.I. Mill Finish Sheet is the answer. 


Our booklet entitled “ T.1. Aluminium Supplied in coil or flat sheets. 
Alloys,”’ giving particulars 

of our various materials, and « special 

brochure “ T.1, Aluminium Mill Finish FOR SAVING WEIGHT... 
Sheet and Coil,” will be supplied 
to principals on application 








Obtainable from our stockists 


T.I, ALUMINIUM LIMITED, REDFERN ROAD, 

TYSELEY, BIRMINGHAM. Telephone : Acocks Green 3333 
ALUMINIUM AND ALUMINIUM ALLOY INGOT, BILLETS, SLAB, SHEET, STRIP, 
PLATE, TUBES AND EXTRUSIONS TO ALL COMMERCIAL, A.I.D. AND LLOYD'S SPECIFICATIONS 
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RA eR a 
ge 


FOR 


TRUCKS a 2 
DUMPERS 4 


FIRE ENGINES 





EARTH MOVERS 


A 
FORK LIFT TRUCKS 


MOBILE CRANES 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 
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STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C. » ALLARD « ALVIS 
ARMSTRONG-SIDDELEY 
ASTON-MARTIN » AUSTIN 
AUSTIN-HEALEY - BRISTOL 
CITROEN « DAIMLER 


FORD - FRAZER-NASH 





HILLMAN «- HUMBER 
JAGUAR - JENSEN 
N 0 L, p JOWETT » LAGONDA 
LANCHESTER 


LEA-FRANCIS - M.G. 


MORGAN - MORRIS 


TIMING CHAINS 


RILEY - ROVER - SINGER 
STANDARD 
SUNBEAM-TALBOT 
TRIUMPH »- VAUXHALL 


WOLSELEY 








RENOLD CHAINS LIMITED + MANCHESTER 
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IMPACT LOADING 


Have you considered the use of Birmabright 
alloys ? They are outstanding in resistance 
to impact loading on account of their very 
high elongation values. 
We shall be glad to advise you 
on any other problem concerning 


iluminium alloys. 


Engraved on‘ Primag’ magnesium alloy plate 


THE PIONEER ALUMINIUM- 


' 
Birmabr1 gh { meroncer wun 


BIRMABRIGHT LIMITED BIRMINGHAM 32 - BIRMETALS LIMITED 
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THE GACO M.I. OIL SEAL 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


Co Se ee ee br Oe 


“HAIRLINE” LIP CONTACT! 


ANGUS OIL SEALS 


(GEORGE ANGUS & CoO [TD 
FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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/ What... 


This year, eight Grands Prix and five International Rafles were won 
by drivers using Ferodo Anti-Fade Brake Linings dded to this im- 
pressive list were victories in many other fangs motoring events. 
, er 
Ferodo gain more than prestige from these 
successes. Every race provides Ferodo engin- 
eers with knowledge that could not b@Bath- 
ered in any other way... every wn brings 


confirmation of hard-sought efftiency and 


resistance to wear. 


All this, coupled with thoroug! ting and 
research, is passed on with every set of Feredo 
Anti-Fade Brake Linings in the form of reli- ie a. ei © Db © 
ability, safety and long life... qualities which ANTI FADE Brake Linin ‘ 
° 
8 


enable motormanufacturerstospecify Ferodo 


with complete confidence. 
Ferodo f ~ to last! 


FEFRODO LIMITED LE-FRITH A Member of the Turner & Newall Orcanisation 
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ITS A 






GOOD PLAN 






WHICH 






INCLUDES 






Before you start work on your plans for 
Automobile applications which call for com- 






pact, high-efficiency electric motors. . consult 






Delco engineers. The Delco range includes 






motors to meet most modern requirements— 








; . eaters to axle gear shifts. These 
DELCO 6}” TYPE from car heaters to axle gear shifts. These 





versatile motors are so designed as to be 
easily adapted to suit your individual needs. 






Write for descriptive leaflet featuring motors for use in— 







CAR HEATERS - AIR CONDITIONERS 
AXLE GEAR SHIFTS - RADIATOR 
COOLING FANS - WARNING BELLS AND 
SIRENS - POWER OPERATED BONNETS, 
LUGGAGE LIDS, WINDOWS, SEATS, ETC. 








DELCO 258 TYPE 





with flange mounting 










AC-DELCO DIVISION OF GENERAL MOTORS LTD - DUNSTABLE - BEDS 
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A number of Heenan Water Coolers with ‘English Electric’ motors, at a large 


factory power station. These Coolers serve ‘English Electric’ diesel-driven generator 
sets and Alley & MacLellan compressors. 
Other applications of the Heenan Water Cooler include Gas and Petrol Engines, 


Refrigerating Condensers, Liquid Controllers, Process Work, etc. 


(Photograph by courtesy of Leyland Motors Ltd.) 
(The Names ‘Heenan’ & ‘Froude’ are registered Trade Marks of the Company) 


HEENAN & FROUDE LIMITED 
WORCESTER England 
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Jhe Wheel: 


The use of anti-friction bearings in 
the hubs of vehicles is universally 
acclaimed. We can design to suit 
your requirements or you can 
choose from our extensive ranges. 





Here are four examples. 


Front hubs—light 








BALL AND ROLLER 


BEARINGS 
Fitted to hubs since 1904 


THE HOFFMANN MANUFACTURING f ) CHELMSFORD 


AUTOMOBILE ENGINEER, January 1955 





Continuous and careful checking at every stage ensures that every 
casting is true to specification, but to safeguard our reputation for perfect 
castings, modern radiological and metallurgical tests are also carried out 
before castings leave our foundry. Manufacturers can therefore proceed 
with machining without risk of rejects—a great asset for continuous 
production. 

Why not let us quote for your next job... . you will find that we do stand 
the test in every respect. 


West Yorkshired oundries Ltd. 


SAYNER LANE, LEEDS 10 sondon Office : 


Telephone: Leeds 29461 


HA.NOVER HOUSE, HANOVER SQ., W.1 
7 Telephone: MAYfair 8561 
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may bring tears to the eyes of the jury—but something 
more than fine words and flowery phrases are needed when 
you are selling to the Motor Industry—which is what 
we've been doing for close on fifty years. We started up 
our works in Coventry right in the heart of the new 
industry when the wheels first began to turn. We have 
grown up with it—and in a world where many have 
gone to the wall we are proud to have survived and 

even flourished in a modest way. Which proves that 

what we make and supply to the car firms must 

be pretty good—such things as Trim Assemblies, 

Seats and Squabs, Cushions, Hoods, Carpets, Screens, 

Tilt Covers for lorries and W.D. vehicles, tractor 
covers and so on. We have also developed a plastic 
extrusion and moulding side to the business—if you 
want anything with knobs on! Although we are quite a 
small ‘‘family’’ concern with a payroll of some 150 people, 
we are proud to have some of the biggest names in the 
Trade on our books—as customers. This doesn’t mean 


we've no time for the smaller enquiry—just try us. 


oventry i otor I undries 





COVENTRY MOTOR AND SUNDRIES CO LTD 
SPON END, COVENTRY. TEL COVENTRY 64908 








AUTOMOBILE ENGINEER, January 1955 


Cogem 


57 








12,924 Spire Parts are used in the 
assembly of every Bristol ‘ Britannia ’— for several 
very good reasons. Spire Fasteners reduce the weight 
ff materials used by as much as half. And they substantially 
cut labour costs by doing away with difficult and expensive 
operations, especially in blind assembly work. In other words, 
they save weight, time and money. 
Over 9,000 of these Spire Parts used on the Britannia are 
SFP Fixes for securing the fibreglass insulation. Other important 
applications include: SNU Nuts for securing electrical components 
and terminal blocks ; SCL Clips for securing mouldings to 
window surrounds; and SRV Spring Latches (illustrated) for 
securing the floor inspection hatches. All these jobs, and 
many others besides, can be done faster, cheaper 


and better by Spire. 


S Enquiries to :— 


] f) peed nu SIMMONDS AEROCESSORIES LTD. 
S iT v~ $ Byron House, 7-8-9 St. james’s Street, London, $.W.1 
»P | , Head Office and Works: Treforest, Pontypridd, Glamorgan. 


Also BIRMINGHAM, STOCKHOLM, COPENHAGEN, MELBOURNE, SYDNEY, 
JOHANNESBURG, AMSTERDAM, MILAN & NEW YORK 


A MEMBER OF THE FIRTH CLEVELAND GROUP 


CRC 498 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 


End-location adjustable. 
THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a Very compact box. 


range of sizes For fore-and-aft or transverse layout. 


Larger angular movement. 


ing tvp . : ‘ ; , 
sci irs pigs dns A ta Trunnion of spigot mounting alternative 


of chassis. 
on heavy types. 


MARLES 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 /ines). Telegrams: ADAMANT, PHONE, LUTON 
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PARK GATE 


QUALITY STEELS 
FOR THE MOTOR INDUSTRY 





case hardening quality 


for 


gudgeon pins 





THE PARK GATE IRON & STEEL CO. LTD., ROTHERHAM 


TELEPHONE ;: ROTHERHAM 2141 (10 lines) TELEGRAMS : YORKSHIRE, PARKGATE, YORKS 
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TONLE DIO) WOOD s/\p 


ARs 
<oRrs'O" : 


5, SPRINGS 


TOLEDO WOODHEAD SPRINGS LIMITED - SHEFFIELD 3 
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Lucas Research with its great resources of highly specialized knowledge and 


experience forms a complete liaison with modern manufacturing techniques to build 


for the present and plan for the future. The result of these combined 


endeavours in the field of electrical engineering is reflected in the post-war 


developments of car. equipment. 


; 








Rearlamps | 


Consequent upon the conclusions reached 

by the Road Research Laboratory in an 

exhaustive investigation into the subject of 

sofe reor lighting, The Road Transport 

ype Act of 1953 calls for the fitment 4 
of two rear lamps ond two reflectors of ‘ 
specified performance, to all British cars 

and Commercial vehicles 


Rearlamps 1955 


Increased rear light intensity, achieved by 
the incorporation of lensing in precisior 
mouldings of high light transmission factor 
Improved “ stop-light "’ braking indicat 

due to lensing and advancements in bulb 


construction 


Improved resistance to deterioration caused 
by climatic conditions 


Lucas Reflex. Reflectors are moulded to 
extremely fine dimensional tolerances, the 
reflecting surfaces being designed to produce 
an intense reflected beam directed to the 
vicinity of the light source. 

Lucas modern rear lamps and Reflex Re 


flectors are designed to meet the require 
ments of world-wide specification 





A 
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Accurate control of temperature 


4 C i cy CY e J? Simplicity of operation 


Low cost 


Salt Baths High output 


for heat-treatment Clean, scale-free finish 
Uniform results 


The ‘Cassel’ Heat-treatment Service 


offers technical advice on all heat-treatment problems. Samples may be sub- 
mitted for treatment or testing at the demonstration centres in Loridon, 


Birmingham and Glasgow, no charge being made for advice 


For further information consult : 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, 8.W.1 
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... the first 
scientifically designed 


flexible mounting a 
fitted to the -_ 


1.F.S. of a Production Car 





To minimise the transmission of 
road noise to the body by the 
coil springs, Silentbloc Frustacon 
mountings have been incorporated 
in the L.F.S. of the 1952 Rover ‘75’. 
This notable step forward in the 
reduction of noise is another 
example of co-operation between 
car manufacturers and Silentbloc 
Ltd. 


SILENTBLOC LTD. 


MANOR ROYAL, CRAWLEY, SUSSEX 


Tel. Crawley 2/00 
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TrHaE TORCH OF IN YDPUS TRY 


NOW 40 % FASTER 
WELDING OF 
MILD STEEL WITH 
ARGONAUT 


Mild steel can now be welded far more 
speedily than ever before. The B.O.C. Argonaut 
process—already established as the 

speediest and most successful method of 
welding aluminium and stainless steel—has 
been developed to give the same proportionate 
increases in speed and efficiency in the 
welding of mild steel. Argonaut welds 

40 per cent. faster, and, because there are no 
delays for electrode changing, this increased 
speed can be maintained throughout 

the whole welding operation. 


Here Argonaut is being used to weld 

a steel barge built by the 

Thames Steam Tug & Lighterage Co. Ltd. 
Butt welds on sem-khkilled boiler quality 
steel and fully-killed pressure vessel steel 
have been found to have a greater strength 
than the parent metal. For 

further details and full technical 
information write to your 


nearest B.O.C. Branch. 


OXYGEN mien 


LONDON & BRANCHES 
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Alrmstrong Whitworth 


in the motor industry 


Speeding production and cutting costs on the assembly 
lines of many of the world’s largest car factories 

are Armstrong Whitworth Power Tools. Their light 
weight and perfect balance reduces operator fatigue 
and steps up efficiency. Their hard hitting power 

and reliability increases production. 

Armstrong Whitworth tools are designed for the 


manufacturer—with the operator in mind. 


ROTARY SAFETY ROTARY RIGHT ANGLE ROTARY IMPACT RIGHT ANGLE LIGHTg 
SANDERS BALANCERS AIR ORILLS NUT SETTERS WRENCHES DRILLS RIVETERS 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 40 BROADWAY, WESTMINSTER, LONDON, S.W.| 
Cable Address: ARMWHITOOL, SOWEST, LONDON Phone: WHITEHALL 5944 
Works: TYNEMOUTH ENGLAND Phone: North Shields 3111 Grams: Armwhitool Tynemouth 


P.47 RIS 
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QUALITY 
PRODUCTS 


VIRTUALLY EVERY BRITISH CAR 
has one or more AC Components designed into 
it on the drawing-board. We’ll gladly help you 


plan a new design or modify an existing one. 


AC SPARK PLUGS 


AC FUEL PUMP 


AC INSTRUMENTS 
AC OIL FILTER 





Write to AC-DELCO Division of General Motors Limited 


Dunstable, Beds., Telephone: Dunstable 1166 or Broadgate House, Coventry, Telephone: Coventry 4049! 
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SIMMS MOTOR UNITS LTO * OAK LANE : EAST FINCHLEY : LONDON - N2 
Telephone: Finchley 2262 (20 lines) Telegrams: Simotunit, Eastfinch, London 


AUTOMOBILE ENGINEER, January 1955 











Crankshaft 






LAYSTALL CRANKSHAFTS 


PRODUCED FOR MANY FAMOUS 
MANUFACTURERS & USED 

ALL OVER THE WORLD, 
ARE NOW BEING MADE 
IN EVER-INCREASING 
NUMBERS, AIRCRAFT, 
ROAD, MARINE AND 
STATIONARY 
ENGINES ARE 
COVERED, ALSO 
REFRIGERATOR AND 
SMALL MARINE TYPES 
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THE NEW LAYSTALL 
CRANKSHAFT FACTORY 












Our extensive new Premises enable us to supply 
many types of crankshaft required to meet an 
ever-increasing demand. 






%& Internal Combustion. 





LAYSTALL ENGINEERING COMPANY LIMITED 


Crankshaft Works, GREEN LANE, ALDERSLEY, WOLVERHAMPTON. Tel. Wolverhampton 52006 
Head Office: 53, Great Suffolk Street, London, S.E.1 
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Looking for B.H.P.? 


Messrs. Weslake & Co. Ltd. use a Cossor Doubl. 


The Automobile engineer is presented with many problems 
in the design and early proving stages of a new engine. A 
satisfactory solution to these problems can be found only 
after an accurate analysis has been made of the many 


variables involved. By means of simple transducer 
elements, the cathode ray oscillograph can resolve every 
kind of mechanical movement into graphical form so 


that precise evaluation and measurement of a complicated 


Let a Cossor Oscillograph 


(Photograph by courtesy of the Autocar) 


Beam Oscillograph to investigate the performance of an Internal Combustion Engine 


mechanical function is made possible. Using a Cossor 
Double Beam Oscillograph any two mutually dependent 
motions may be simultaneously examined and the effect 
of adjustment of one on the other instantly noted. Models 
10§2, 103§ and 1049 are very suitable for such 
investigations and photographic recording equipment is 


available when a permanent record of the oscillograph 


traces is required. 


( () he \ () R ELECTRONIC INSTRUMENTS 


The Technical Advisory Staff of the Cossor Instrument Division is always at your service 


Please address enquiri« 
A. C. 
Telephone : CANonbur J 


COSSOR LIMITED, 


73 lines) 


Telegrams; Cossor, Norphone, London 


INSTRUMENT DIVISION (DEPT 49), HIGHBURY GROVE, N.§. 


Cables : Cossor, London. 
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—wherever there 


is a need for a 
Flexible Pipe to 
carry Petrol, 


Diesel-fuel or 
Lubricating Oil 
then — 


is THE pipe to use! 


‘ SUPERFLEXIT "’ is the Quality Pipe, and has a 


record of reliable service throughout the 
“If you are looking 


shead for trouble- Automobile Industry for over 25 years. 
free service 
Superflexit Tubes 


shoulé de your Supplied complete with end-fittings in unit lengths 
specification. 


“The Superfloctopus’’ to individual requirements. 


ENQUIRIES TO DEPT. A.E. 


SUPERFLEXIT LIMITED 
TRADING ESTATE - SLOUGH - BUCKS 


Telephone : Slough 24561 (5 lines) 
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G.W.B Tagliaferri Induction Melting Furnaces give : 
* ACCURATE CONTROL OF TEMPERATURE AT ALL CHARGE CONDITIONS, 


* CLOSI CONTROL OF ANALYSIS 

* COMPLETE ALLOYING AND HOMOGENEITY OF MELT BY THE MECHANICAL 
MOTIS OF THE BATH 

* REDUCTION OF HARMFUL INCLUSIONS THROUGH CLEANER OPERATING 
COND ONS 

* MAY | VITCHED OFF OVER WEEK-END, THUS ENTAILING NO STAND-BY 
LOSS! BR SUPERVISION 


For nor | special cast irons standard sizes of 
G.W.B.-A. Tagliaferri furnaces are available for molten metal outputs of 


140 to per hour. Particularly suitable for thin wall castings, 


the furna 
A standar nge of induction furnaces is also available for light 


operate from cupola melted molten metal, or melt from cold. 


metal al iving outputs of from 100 to 1,750 lbs. per hour and 


for coppe | its alloys from 50 to 4,000 Ibs. per hour. 


We will eased to quote for furnaces for special requirements. 


GWB-A. TAGLIAFERRI 


Mains Frequency Gore Type 


INDUCTION MELTING FURNACES 











G.W.B. FURNACES LTD. 
Dibdale Works, Dudley, Worcs. Telephone: Dudley 4284 


Proprietor BROS. LTD. and WILD-BARFIELD ELECTRIC FURNACES LTD 
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UI xciivelt— Britain's first carbide tools 


Way back in 1927 Wickman introduced carbide tools to this country. Since that time 
their use has spread so widely among the metal-working industries that to-day the name 
‘Wimet’ has become synonymous with carbide tools and the higher productivity they 
bring. And with good reason; they cut faster, last longer, maintain accuracy and reduce 
tooling costs. 





Here’s today’s range of standard 7 


turning tools available from stock 


An unsurpassed record! 


STRAIGHT ROUND NOSE 
TURNING TOOLS 

For light-duty turning 
work, boring, chamfer- 
ing, or profile turning. 


CRANKED ROUND NOSE 
TURNING TOOLS 

For light cuts, plain 
turning and facing. 


TURNING OR BORING 
TOOLS 


For light-duty turning 
and boring. 


HEAVY-DUTY TURNING 
AND FACING TOOLS 
For very heavy turning, 
boring and facing opera- 
tions, 


BAR TURNING TOOLS 
For plain turning to 
square shoulders, 
recessing and counter 
boring. 


BAR TURNING TOOLS 
Suitable for use in knee 
holders. 


For bar roughing, heavy 
boring and heavy 
turning, facing, etc. 


CRANKED KNIFE TOOLS 
For broad facing cuts or 
similar operations. 


CRANKED TURNING 
TOOLS 


For light-duty turnin 
and facing, boring an 
turning to square 
shoulders, etc. 


CRANKED TURNING AND 
FACING TOOLS 

For heavy-duty plain 
turning, facing, cham- 
fering, boring, etc. 





RECESSING TOOLS 


The first 


very 


Armstrong Siddeley Motors 
This 


in August 1927, 
remained in 

service March, 
Four-and-a-half 


single tool 


Ltd., 
tool regular 
until 
years’ 


from a 


Wickman 


carbide tool was supplied to 


1932. 


use 





For plunge cut recessing 
with light feeds and 
heavy-duty parting off. 


PARTING TOOLS 
Made in two types; one 
for high cutting 
—, the other for 
ight duty on all 
materials. 


CLAMPTIP TOOLS 
Available with round, 
triangular or square 
inserts, 


3 small books deating 
with the application and re- 
servicing of carbide tools can 
help operators and produc- 
tion engineers Write for 
copies now, 


THE WIMET MANUAL 
contains full details of ali Wires 
Standard Tools—it's the buyer's 
guide for carbide wools. If you 
use carbide tools write co The 
Publicity Dept., Wickman Led, 
for a copy 4 











WICKMAN Of COVENTRY 


AVENUE 
66621! 


TORRINGTON 
Title Hill 


WIMET 
ENGLAND 


WICKMAN LIMITED, DIVISION, 


COVENTRY, Telephone. 


AUTOMOBILE ENGINEER, January 1955 











FUEL INJEC TION EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3. 







174,712 
g 
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HENRY BERRY & CO. LTD. 
1883—1955 
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We remind you that we are one of the oldest Hydraulic 
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Manufacturing Companies in Britain and we make all the 


a. 


most modern equipment for every branch of British Industry. 


- 
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All Engineering and Industrial undertakings of repute in 


Britain and beyond the seas are our customers. 


Our = standard lines of products’ include 


HIGH PRESSURE HYDRAULIC PLANT FOR SHIP- 
YARDS AND RAILWAY WORKSHOPS, HYDRAULIC 
PRESSES, PUMPS, ACCUMULATORS, VALVES AND 
INTENSIFIERS, PLATE BENDING ROLLS, PUNCH- 
ING AND SHEARING MACHINES, CONTINUOUS 
FINISHING PRESSES FOR SILKS AND RAYONS, 
VENEER AND PLYWOOD PRESSES, GLUE 
SPREADERS, GLUE MIXERS, COTTON BALING 
PRESSES, DIE SPOTTING PRESSES 
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* In addition we design and make special tools both mechanical 


and hydraulic for all industries. 


72 years of progress. 


HENRY BERRY & CO. LTD. 
CROYDON WORKS, LEEDS, 10 


Telephone: 75481-2 Telegrams: ‘‘Rivetter Leeds 10"’ 
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NY 


OIL SEALS 


Weston Oil Seals and ‘O’ Rings protect and enhance the 
performance of almost every kind of mechanical equip- 
ment and under almost every condition throughout the 
world. They are vital parts of equipment which have to 
retain lubricants and keep dirt and water out. 
21 years’ experience is at your disposal, 








CHARLES WESTON & CO. LTD. 


irwell Bank Works 0 Green Pendleton Salford 6 


Telephone: Pendleton 2857-6-9. & Midland 6952; London: Holborn 0414 


,.. lhe serve you salt / 
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TORQUE-ARM 
SHAFT MOUNTED 
SPEED REDUCER 


Designed to mount directly on to 

the driven shaft of the machine. 

A Torque-Arm anchors the Reducer and NO 
BASEPLATE, FLEXIBLE COUPLINGS OR 
MOTOR SLIDE RAILS ARE REQUIRED. 
Lining up of the conventional reducer is 
eliminated. Just slip the unit over the shaft, 

key it in position, anchor, and it is ready to run. 
Available in 4 sizes up to 12 H.P. 

from STOCK, at Fenner 

Branches and Distributors. 


J. H. FENNER & CO. LTD. * HULL * ENGLAND 


Write for illustrated Catalogues 
giving all the facts 


FENNER 


OF HULL 
FIRST WITH TORQUE-ARM SPEED REDUCERS 
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Modern research and testing methods are employ 
gating service requirements and for maintaining 
high standard of production, The above apparat 


determining tensile strength, clongation and modulus 


lor investi- 


uniformly 


used for 


PROTOTYPE 


MOULDINGS 
“Mt 


RUBBER 


A Special Service to Industry 


Experimental and development work is greatly facilitated 
by St. Helens’ Prototype Moulding Service. Small 
quantities of rubber mouldings can be produced with a 
minimum of delay and without costly tooling, exactly to 
the specification of the designer. 


An experienced staff is available to co-operate on technical 
problems, including the development of special compounds 
to meet specific conditions. 


St. Helens 
INDUSTRIAL MOULDINGS 


In Natural and Synthetic Rubbers 


As pioneers in Rubber Technology, St. Helens have wide 
experience in the progressive application of rubber in the 
service of industry. If you have new components in mind, 
or are considering the possibilities of rubber as an alter- 
native material, your enquiries will be welcomed. 


ST. HELENS CABLE & RUBBER CO., LTD., 
SLOUGH, BUCKS. Telephone : Slough 20333 
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DORM ER TWIST DRILLS 


OUTSTANDING AMONG ALL OTHERS 1 APPEARANCE & PERFORMANCE 
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The care is there... 


in every <SEGF- bearing 


0 


At every stage of manufacture the component 
parts of SSUS/P" bearings are subjected to many stringent 
tests to ensure long and satisfactory service. This illustration shows the inner 


| 


iCT 


aring being tested magnetically to ensure that it is free from fine cracks 


ring of a spherical rol 


or material imperfection 
Such care in manufacture is your guarantee of reliability and lasting satisfaction in the 


finished product 


THE SKEFKO BALL BEARING COMPANY LIMITED * LUTON ° BEDS. 


ONLY BRITISH MANUFA rURER OF ALL FPOUR BASIC BEARING TYPES 


THE 
ROLLES TAPER ROLLER AND SPHERICAL ROLLER. 


BALL, CYLINDRICAL 
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Developments for 1955 


HAT there is a spirit of reasoned optimism in the 

future of the British automobile is proved beyond 

doubt by the several schemes for increased capital 

investment during the next five years. Projects 
involving expenditure in the order of £65,000,000, the 
figure quoted by the Ford Motor Co. Ltd., are not lightly 
undertaken. General Motors Corporation must also have 
faith in the future of the industry in this country, since 
they plan to spend {35,000,000 in modernizing and extend- 
ing the Vauxhall plants. The other members of the Big 
Five, British Motor Corporation, The Rootes Group and 
the Standard Motor Co. Ltd., have not disclosed definite 
figures, but that they are also planning large scale projects 
is an open secret. 

It is clear that most of this additional investment will 
be used to boost production and there is a probability that 
the yearly output potential for passenger cars alone will be 
in the order of 1,000,000 units at the end of another five 
years. There will be a lesser, but none the less appreciable, 
increase in the output potential for commercial and public 
service vehicles. If production facilities are used to the 
full, the car owner will undoubtedly benefit by getting 
better value for his money. However, if this desirable end 
is to be reached, design developments must keep pace with 
production developments. It is therefore not without 
interest to consider the lines along which development might 
most profitably be pursued. 


Heavy vehicles 


The interest already shown in automatic and semi- 
automatic transmissions, particularly for public service 
vehicles, could well be intensified. Despite the higher cost 
of these systems, there are good reasons for favouring their 
wider adoption. They can greatly eas. the driver’s work 
and should make it easier to engage the ‘ass of labour that 
is required. They will also reduce the tendency for 
fatigue to cause bad driving towards the end of a shift. 
These systems also tend to reduce wear on the whole of the 
transmission system and therefore they should also reduce 
maintenance costs. Although the greater complexity of 
an automatic system might make servicing more difficult, 
the benefits will outweigh this drawback. 

Power, or power-assisted steering, if it is desirable on 
the heavier private cars, such as are produced in America, 
is even more needed on commercial vehicles, especially 
on those operating under conditions that call for a large 
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amount of town work. It may be that one of the obstacles 
to its wider adoption is the human problem. Once a 
number of vehicles in a fleet are equipped with power 
steering, it will probably be difficult to persuade drivers to 
operate vehicles without it. For this reason, mechanisms 
that can be applied to existing vehicles, as well as to new 
designs, should certainly be considered. 


Suspensiojii 

Suspension systems for public service vehicles, in many 
cases still leave much to be desired. Birmingham Midland 
Motor Omnibus Co. Ltd. and London Transport Executive 
have given a good lead in improving suspension, Other 
makers must follow, although not necessarily on the same 
lines. Many operators are now of the opinion that bus 
and coach suspensions should have characteristics not 
markedly different from those of private cars. 

Some recent designs of goods carrying vehicles have 
shown commendable improvements in driving comfort. 
This trend should continue. The layout of heating and 
ventilating systems and controls, and the provision of the 
best possible facilities for all-round visibility and quick- 
action side window opening for hand signalling are all 
features that call for attention. 

There are signs that the chassisless type of construction 
is being studied with more than passing interest by makers 
primarily concerned with heavy commercial vehicles. The 
principal object is to reduce the unladen weight of the 
vehicle, with a consequent increase in the pay load, without, 
of course, incurring any risk of fatigue failures due to 
wracking and vibration. Chassisless design of vehicles 
such as tankers and pantechnicons in the heavy category 
and delivery vans in the medium and lightweight class, does 
not present any insuperable difficulty. Whether the 
problems associated with chassisless design of heavy goods 
vehicles will ever be solved, or whether it is desirable even 
to attempt to solve them, is open to doubt. Nevertheless, 
there is a pressing need for a systematic study of the 
subject of frame and body deflections and vibrations. 


Private cars 

Except for large heavy luxury cars, there is certainly no 
urgent need to “cvelop power-assisted steering systems. 
Nor does it seem wise to adopt automatic transmissions of 
the types now so widely used in America. There is, 
however, reason to think that a demand will arise for two- 
pedal control even on the cheaper cars. To meet this 
demand it will be necessary to develop a system that will 
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not add appreciably to the initial cost of the vehicle nor 
cause marked increase in petrol consumption. 


Braking problems 


Intensified work on braking systems must be high on any 
list of developments that ought to be pursued, although the 
problem of im ee braking has not the same urgency 
here as in the United States of America. Higher cruising 
speeds, and every new model tends to outpace the car it 
replaces, inevitably mean heavier work on the braking 
system. Since the heat absorbed by the brakes at any stop 
is yer / proportional to the weight of the car and the 
square of the speed, the problem of heat dissipation takes 
on ever-increasing importance. 

Unfortunately, modern styling has increased the diffi- 
culties of ensuring adequate brake cooling, since the low 
bodies and the heavy shrouding at the front tend to restrict 
the flow of cool air to the brake drums. In this respect it is 
the luxury cars, and particularly those with automatic 
transmissions, that present the worst problems for the 
brake designer. Generally, these cars show the greatest 
degree of shrouding, and to make matters worse, the 
automatic transmission reduces the braking effect of engine 
over-run drag, so that there is an increase in the braking 
effort required at the drums. 


Brake cooling 


There is no immediate prospect of a solution through the 
development of a friction lining that will be really free from 
fade aft ter exposure to high temperature. The only practical 
solution is to so design the car and the braking system that 
the drum and lining do not exceed the critical temperature. 
On the expensive cars ducting to ensure that a blast of cool 
air is directed on to the drum is worth closer consideration. 
There is also a possibility that the method of mounting 
the brakes inboard near the medial line, which has been 
used with some success on certain Lancia and Mercedes- 
Benz competition cars might be investigated with advantage. 

If conventional designs are followed some degree of 
compromise between lining life and susceptibility to fade 
will be necessary. For example, on the 1954 Cadillac cars, 
the brake linings had a } in groove cut in the periphery 


with good results on fade characteristics at the cost of 
reduced lining life. One authority states that by reducing 
the lining area by one-third and exposing the brake drum 
to cooling air, the heat dissipation is doubled. 

Ease of servicing should be high on the list of priorities 
for cars in the lower price ranges. Generally, labour 
charges for servicing are now so heavy that a manufacturer 
who could offer a vehicle requirmg only limited attention 
over a long period would soon find a ready market. Whether 
it is possible to lengthen the period between major over- 
hauls without appreciable rise in first cost is very doubtful. 
There are, however, possibilities of reducing minor ser- 
vicing items by increased adoption of, for example, recently 
developed dry-running plain bearings and self-adjusting 
brakes. 


Plating 


Almost without exception service managers agree that 
the most common source of complaint from car owners is 
the rapidity with which chromium plating becomes pitted. 
This trouble does not arise from lack of knowledge of the 
fundamentals of the plating process. Its origin is chiefly 
economic, since the production of better quality plating 
would entail a rise in costs. The possibilities of tin-nickel 
and tin-zinc plating processes recently developed by the 
Tin Research Institute might be investigated with 
advantage. 

A second frequent cause of annoyance to the car owner 
is one that cannot be controlled by, but can be alleviated 
by, the car manufacturer. In city driving under modern 
traffic conditions there is always the possibility of minor 
damage to body panels. Although the damage may be 
nothing more than scratched paintwork, the cost of 
respraying is usually disproportionately heavy. It is not 
claimed that the problem is easy of solution, but there are 
certain possibilities that may be considered. For example, 
there is the possibility of using self-coloured plastics 
wings and door panels. Alternatively, a heavy rubbing 
strip of the type so popular as a styling device on most 
American cars might, if rubber mounted, provide a certain 
degree of protection. There is also much in favour of 
making the front wings the widest part of the body. 
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LONDON TRANSPORT RM BUS 


A New Chassisless, Double Deck Vehicle with Independent Front 
and Coil Spring Rear Suspension 


re 


N entirely new double deck bus, 
A called the Routemaster, has been 
developed to replace the existing 
70-seater trolley buses at present 
running in the London area. The 
design and development have been 
effected by the London Transport 
engineers in conjunction with A.E.C. 
Ltd. and Park Royal Vehicles Ltd. 
Although the chassis of the vehicles it 
replaces are equipped with three axles, 
the new bus has only two. Moreover, 
despite the fact that it carries 64 seated 
passengers, its laden weight is less than 
that of the 56-seater RT bus currently 
in service. In fact, at the present stage 
of development, its all-up weight is 
less than 11 ton, and the dry weight 
unladen is 6ton l4cwt 2qr. The 
vehicle has been tilted safely to 31 deg. 
A criticism that is often levelled at 
large organizations is that because they 
have a monopoly, they are unprogres- 
sive. The critics hold that the stimulus 
of competition is necessary if technical 
progress is to be made. However, the 
new design that has been evolved 
demonstrates conclusively that at least 
the engineering executive and staff of 
the London Transport organization 
need no external stimujus to spur them 
into making technical advance. 

Before the design was put in hand, a 
careful review was undertaken of all 
the fundamental operational require- 
ments, particularly with regard to seat- 
ing capacity. The next stage was to 
determine the best means of satisfying 
them. It was decided by the operating 
departments that the ideal vehicle to 
replace their trolley buses would be a 
65-seater, double deck bus with an 
open, rear loading platform, and that 
the best way to satisfy this requirement 
was to install the engine vertically in 
front, alongside the cab, in the space 
which otherwise could not be used 
economically. Recent changes in the 
legal requirements with regard to 
maximum overall dimensions for a 
two-axle, double deck vehicle made 
possible a regular seating plan for 64 
passengers, 36 on the top deck and 28 
below; this was acceptable to the 
operating departments. 

A large number of other factors must 
be considered before introducing a 
new vehicle in such a large organiza- 
tion as that of the London Transport 
Executive. It is only economically 
worthwhile to make a change if the 
vehicle represents a marked advance 
on existing designs. Moreover, this 
advance must be so great that the 
vehicle will not be outdated before the 
end of its useful life. The improve- 
ments that London Transport Execu- 
tive insisted upon, in addition to 
larger capacity, include greater comfort 


for the passengers and crew, better 
stability, lighter weight, easier main- 
tenance, simpler driving and @reater 
economy of operation. 

It is obvious that all these features 
could not be obtained in a vehicle of 
traditional design. For instance, to 
increase the capacity on the top deck, 
stiffer springs must be used in con- 
junction with stabilizers. To provide 
greater comfort, sacrifices must be 
made with regard either to capacity or 
stability. These two conflicting require- 
ments cannot be reconciled, because 
maximum possible capacity is required 
for rush-hour services, whereas greater 
comfort is also necessary to attract 
passengers who might otherwise travel 
by private car during the off-peak 
periods. If the vehicles are not used as 
fully as possible in the slack periods, it 
means that the capital resources of the 
organization are not being employed to 
the best possible advantage to reduce 
costs, 

Therefore, there was no point in 
considering the adoption of a conven- 
tional chassis frame type of design with 
leaf springs and beam axle at the front. 
Instead coil springs have been em- 
ployed both at the front and at the 
rear. They are set at the greatest pos- 
sible distance on each side of the longi- 
tudinal centre line of the vehicle, 
thereby improving stability and making 


practicable the use of softer springs. 

At the rear, the reactions transmitted 
through the springs are taken directly 
by the main longitudinal members of 
the structure, which are the body sides. 
This eliminates the need for heavy 
cross bearers, such as are incorporated, 
when the traditional form of frame is 
employed, to carry the loads from the 
body sides to the frame and thence to 
the suspension. 

Structural efficiency and exceptional 
rigidity have been obtained by the 
adoption of chassisless, as distinct from 
unitary, construction. The aim has also 
been at climinating the high frequency 
vibration experienced in chassis frames 
and thus reducing the possibility of 
fatigue failures. In this way, further 
reduction in the structure weight has 
been made possible without lowering 
the factor of safety. Another advantage 
of the elimination of the separate frame 
is that load and stress concentrations at, 
and relative movement between, the 
points of attachment of the body to the 
frame are avoided. The only functions 
of the underfloor framing of this 
vehicle are to carry the weight of the 
passengers in the lower saloon, and to 
carry some of the mechanical units and 
locate others, 

The problems involved in the attach- 
ment of heavy units to a lightweight 
structure have been solved in this 


Because of the adoption of the square front on the Routemaster bus, the whole of the 
vehicle can be cleaned by machine 
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instance by mounting the engine, front 
suspension and steering assembly and 
the rear axle on sub-frames. This not 
only facilitates the removal of these 
front and rear assemblies but also makes 
access to and overhaul of the underside 
of the body structure exceptionally 
easy. It is thought that this feature 
will help a great deal in the attainment 
of a 20 year life without rebuild or 
major overhaul, since it greatly facili- 
tates cleaning, repair and protection of 
this vulnerable part of the structure. 

The basic conception of the structure 
is exceptionally sound. In fact, it is 
doubtful if a double deck bus that is 
better from this point of view has ever 
been produced. Experience with the 
RT vehicles has shown the London 
Transport Executive that the small 
additional cost involved in manufactur- 
ing a vehicle of the relatively high 
standard of this model is more than 
counterbalanced by operating cost 
reductions due to light weight, freedom 
from trouble in service and simplicity 
of maintenance operations. 


Detail execution 

Obviously the increase in seating 
capacity has not been obtained solely 
by the legally permitted increase of 
1 ft in the length of the vehicle as com- 
pared with the RT type. A contributory 
factor is that the radiator is not in its 
traditional position at the front, but is 
installed at a small angle from the hori- 
zontal under the floor to the rear, and 
to the right, of the engine. This has 
involved the use of a ducted fan driven 
in tandem with the dynamo and water 
pump. The forward engine position 
has been retained because the alterna- 
tives of an underfloor engine amidships 
or at the rear are impracticable since 
one calls for an increase in floor height 
and the other would obstruct the 
loading platform. 

As a result of the change in the posi- 
tion of the radiator and fan, the length 
forward of the front bulkhead has been 
reduced by 1#4 in. Additional length 
has been gained in the saloon by reduc- 
ing the thickness of the front bulkhead 
by jin, closing the distance between 
the front seats and the bulkhead by } in 
and reducing by }in the thickness of 
the squabs of all the forward facing 
seats. A further jin has been gained 
by reducing the thickness of the rear 
bulkhead. This has made possible an 
increase in the length of the inward 
facing seats at the rear from 4 ft 33 in 
to 5ft 5 in. The length of the loading 
platform has also been increased from 
4ft 57s in to 4 ft 6} in. 

These changes have enabled four 
instead of three inward facing pas- 
sengers to be accommodated imme- 
diately inside the entrance to the lower 
deck. The remaining six extra seats are 
on the top deck, where the additional 
space has been obtained by a number 
of detail changes: in addition to the 
alterations already enumerated, such as 
the increase in the length of the vehicle 
and the reduction in thickness of the 
seat squabs, the rake of the front and 
rear panels below the waist has been 


AUTOMOBILE 
ENGINEER 


reduced. Thus, it has been possible to 
fit three more pairs of seats; the rear- 
most one, following the practice 
adopted on the RT model, is well back 
over the entrance to the stairs. 


Weight reduction 

The improvements effected would 
normally tend to increase the weight of 
the vehicle and therefore its fuel con- 
sumption. However, this tendency has 
been offset by a number of measures 
designed to make more efficient use of 
the materials of construction and by 
the employment of lighter materials. 
Not only are most of the structural 
components of aluminium alloy, but 
also some glass fibre reinforced plastics 
components are used. A saving of 
7i lb per two-passenger seat has 
been effected by using glass reinforced 
plastics seat squab boards, together 
with polyurethane, foamed plastics 
instead of rubber fillings for the 
cushions and squabs, and by lightening 
slightly the tubular frames of the seats. 
In addition, the front wings are of glass 
fibre reinforced plastics; and the bonnet 
lid, which weighs only 19} 1b without 
hinge brackets, etc., is made of two 
layers of glass fibre reinforced plastics 
between which is a layer of rigid 
foamed plastics material. These innova- 
tions, of course, at present are in the 
experimental stage, and are subject to 
change as development proceeds. 

A feature that has been made pos- 
sible by the adoption of independent 
front suspension and the abandonment 
of the orthodox chassis frame type of 
design is the mounting of the engine in 
such a manner that it is directly sup- 
ported by the exceptionally rigid main 
cross member that carries the suspen- 
sion units. In this way, vibration that 
the rubber units fail to absorb com- 
pletely is transmitted directly to the 
suspension instead of first through the 
side members of the frame. In designs 
in which the engine is mounted on the 
side members, the tendency is for the 
vibration to be transmitted through the 
whole of the frame and thence to the 
body. Moreover, the side members have 


to be made stronger and heavier to 
transmit the loads from the engine to 
the suspension. 

At the front, a conventional double- 
transverse-wishbone-link independent 
suspension layout has been adopted. 
With this arrangement, the springs are 
positioned further outboard than is 
possible with the more conventional 
leaf spring layouts, which, of course, 
have to be nearer the longitudinal 
centre line of the vehicle, to allow 
clearance for the wheels on full lock. 
The additional space thus obtained 
between the springs has been put to 
good use by offsetting the engine 
towards the nearside. Not only does 
this improve accessibility to the power 
unit, but it also gives more space in 
the cab and allows the hand brake to 
be on the left-hand side of the driver, 
where it does not obstruct his entry to 
the cab or tear his clothing as he jumps 
down on leaving the vehicle. Moreover, 
because there is no front axle, the sump 
can be extended to the front of the 
engine and, in consequence, the dip 
stick and oi] filter tube can be incor- 
porated in a position where they are 
accessible without having to lift the 
bonnet. 

Although a through-axle is employed 
at the rear, its motion is controlled by 
a pair of long trailing links one on each 
side, and a Panhard rod. The trailing 
links extend behind the wheels and are 
swept outwards to carry the coil 
springs, which are thus spaced apart as 
widely as possible. To minimize the 
transmission of vibration to the struc- 
ture and reduce the torsional loads 
imposed on the trailing link assembly 
by the axle, rubber sandwich type units 
are interposed between the axle casing 
and the transverse links and rubber 
bushes are employed at the link pivots. 

This rear suspension arrangement 
has been adopted primarily to apply 
the loads directly to the body sides, It 
also improves the ride, reduces weight 
and, by increasing the effective spring 
base, enables a greater tilt angle to be 
obtained. Thus, despite the softer 
riding characteristics and the larger 


Rubber sandwich type units are interposed between the rear axle and the trailing links 
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number of passengers carried on the 
top deck, the London Transport 
Executive state that the stability of the 
vehicle is better than has ever before 
been achieved. 


Maintenance 


As is to be expected of an organiza- 
tion that is primarily concerned with 
operation, ease of maintenance has 
been carefully studied. The engine, 
steering and front suspension are 
carried on the cross member of an A- 
frame extending forwards from the 
chassisless structure. This assembly 
can be removed easily after disconnect- 
ing the appropriate engine controls and 
pipes, and removing four large bolts. 

The procedure is as follows. First, 
the weight of the vehicle is taken by 
slings or jacks at built-in lifting points. 
Then the pair of bolts, which are 
screwed vertically into the front bulk- 
head structure to pull the A-frame up 
to it, are removed, Next, another pair 
of bolts, which are passed horizontally 
through the rear ends of the A-frame, 
to secure it to the side structure 
adjacent to the second cross member, 
are loosened. The vehicle is then 
raised, while the A-frame pivots about 
the rear pair of bolts until the steering 
column, from which the wheel has 
previously been removed, is vertical. 
Then the rear end of the A-frame is 
supported and the horizontal bolts 
withdrawn. Finally, the body is lifted 
vertically until it is clear of the steering 
column, and a wheeled bogey is fitted 
to the rear end of the engine and sus- 
pension A-frame assembly, which is 
then rolled clear. 

The removal of the rear axle and 
suspension assembly is a simpler oper- 
ation, since there is no steering column 
or other obstruction to be cleared and 
it is not essential to fit a bogey. How- 
ever, the compression in the coil 
springs must first be released. The 
suspension and engine assemblies will 
be interchangeable between vehicles, 
so that an unserviceable front or rear 
assembly can be replaced immediately 
by another one that has been serviced. 

When the A-frame and rear suspen- 
sion assemblies have been removed, 
inspection or repair of the underframe 
can be effected with the greatest pos- 


A channel section A-frame carries the engine, steering and front 


suspension assemblies 
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sible ease and speed. To do this work, 
the body is placed on an inverter and 
rotated approximately 90 deg about a 
longitudinal axis so that all the com- 
ponents of the underframe are readily 
accessible and at a convenient height. 
There are many detail features that 
have been incorporated to facilitate 
maintenance; this will be apparent 
from the description that follows. 


Underfloor structure 

Before describing the vehicle in 
detail, it is necessary to emphasize that, 
so far, only prototypes have been built 
and modifications may be made in the 
development stage currently in pro- 
gress. Basically, the vehicle structure 
consists of an extremely rigid box 
formed by the underframe, sides, roof 
and front and rear bulkheads. It is con- 
structed in four bays and is fabricated 
from high duty aluminium alloy. The 
front bulkhead carries the driver’s cab 
and the front nearside assembly com- 
prising the wing, bonnet, front cowl, 
etc. At the rear, the platform and stair 
case assemblies are suspended from the 
upper saloon as in the RT bus. Atten 
tion has been paid to the need for ease 
of repair and replacement of front and 
rear ends of the body. Not only are the 
components mounted on the front bulk- 
head removable separately for replace- 
ment, but also the rear framing, the 
platform and the unit comprising the 
first four stair treads can be taken away 
as individual assemblies. 

The principal components of the 
lower floor structure are transverse 
members. Their ends are attached at 
pillar stations to the body sides, which 
form the main longitudinal girders of 
the vehicle structure. This arrange- 
ment is sound in principle because 
there is adequate depth available at the 
sides to form the deep beam members 
needed to carry the loads over the rela- 
tively long span between the bulk- 
heads; had the main longitudinals been 
in the restricted space under the floor, 
as with a conventional frame, they 
would have had to be unduly heavy 
Moreover, a further saving in weight 
is obtained by using for this purpose 
the body sides, which, of course, are 
there in any case. There is sufficient 
depth under the floor to accommodate 


transverse members of adequate 
strength to carry the loads over the 
relatively short span between the body 
sides. The reason for suspending the 
rear platform from the upper saloon 
is that the body panelling below the 
waist on the nearside of the lower deck 
terminates immediately in front of the 
platform, whereas on the top deck the 
side panelling on both sides extends to 
the extreme rear of the vehicle. 

Two longitudinal members are fitted 
under the floor, one on each side of the 
gangway. Both are fitted in bay lengths 
between the cross members. On top of 
them are the top hat section rails to 
which the legs supporting the inner 
ends of the seats are secured. Exten- 
sions of these longitudinal members in 
the rearmost bay are formed by the 
inner vertical panels of the foot stools 
and the wheel boxes which also act as 
the risers for the inward facing rear 
seats. 

The main longitudinals in the last 
bay but one, together with two 
additional members, carry the pivot 
brackets of the trailing links of the rear 
suspension and help to distribute the 
drag loads from them into the floor 
structure. The additional members are 
positioned a few inches outboard of the 
main longitudinals that support the 
seat rails so that, together with the 
floor, they form inverted channels 
which accommodate the trailing links 
when they rise to full bump position. 
The brackets carrying the pivots of the 
trailing links are bolted to the lower 
flanges at the front of these longitudinal 
members and to the vertical face of 
number 3 cross member. Additional 
longitudinal members are incorporated 
in some of the bays to support the 
edges of inspection traps, etc. 

The front and rear cross members 
are, of course, formed by the bulk- 
heads. At the front, the bulkhead and 
the first cross member behind it, 
number 2, form part of the structure 
that supports the A-frame, which 
extends forward .o carry the engine 
and suspension. Malleable cast iron 
brackets bolted, one on each side, to 
the outer face of each side member of 
this frame are offered up to the lower 
ends of buttresses on the front bulk- 
head, and a lin diameter, En 16B or 


Hollow rubber assister springs on the main cross member of the 


rear assembly also act as bump stops 
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16C bolt is passed vertically through 
each bracket to secure the assembly to 
the buttress. A phosphor bronze cone 
is interposed between the abutting faces 
of each pair of brackets, which are 
cupped to receive it. 

The tail end of each side member is 
attached to a sin thick, mild steel 
bracket in the angle between the end 
of number 2 cross member and the 
side panel. This bracket is secured to 
the cross member by fourteen } in 
diameter, snap head rivets, and to the 
vertical structure at the side by 
eighteen sin diameter set bolts. A 
lin diameter En 16B or 16C bolt is 
passed transversely through the end of 
each side member to secure it to the 
bracket. Here also, phosphor bronze 
cones are interposed between the two 
components. Between the front bulk- 
head and number 3 cross member, the 
side panelling is reinforced by a 10 
S.W.G. aluminium alloy flitch plate, 
11} in deep at the centre and tapering 
to less than half that depth at its front 
and rear ends. 

Number 2 main cross member is 
about 13Zin deep at the centre and 
tapers to a depth of approximately 8} in 
at its outer ends. It is fabricated from 
two angle section HE10WP extru- 
sions and a 10 S.W.G. web of HS 10 WP 
aluminium alloy. The extrusions form 
the flanges, or booms, of the section 
and are attached to the web by jin 
diameter, snap head rivets at 2 in pitch 
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At the top of the 
section, the cross 
sectional dimen- 
sions of the boom 
are 2 inX 2} inx 
} in, while at the 
bottom they are 
2 in X 2 in X } in. 
In construction, 
number 3. cross 
member is similar 
to number 2, but 
is parallel over 
most of its length, 
only tapering out- 
board of the pivot 
brackets for the 
trailing links of 
the suspension, 
An angle section 
stiffener, or kink- 
strut, is fitted 
between the 
booms at the 
junctions between the tapered and 
parallel portions. Simple, {in thick, 
HE 10 W angle brackets form the shear 
connections between the ends of this 
cross member and the side structure. 
Number 3 cross member takes the loads 
imposed on it through the trailing link 
pivot brackets and two of the three 
mounting brackets for the gearbox, in 
addition to a share of the weight of the 
passengers, etc. The gearbox is between 
numbers 2 and 3 cross members and its 
third mounting point is a bracket on 


A view inside the wheel box, showing the structure that takes the 
spring and bump stop loads of the rear suspension 


the longitudinal member under the seat 
rail, Rubber mountings are employed 
at all three points to reduce the trans- 
mission of vibration. 

The fourth cross member takes no 
loads other than those imposed on it 
from above the floor. To clear the 
trailing links of the suspension, this 
member is cranked upwards at each end 
and fits into and forms part of the 
structure of the foot-stools. Its depth 
at the centre is 13, in and at the ends 
154 in. The cross sectional dimensions 













































































The cross members attached to the trailing links of the rear suspension increase the roll stiffness 





The foot stool removed to disclose a buttress 
between the rear bulkhead and the 
wheel box 


of the booms and webs are the same 
as those of the other cross members. 


Wheelboxes and suspension 
support structure 

As well as reinforcing number 4 
cross member, the wheel boxes carry 
the structure that supports the rear 
suspension. Between them is a box 
section cross member on which is 
mounted one end of a Panhard rod that 
laterally locates the suspension system. 
This cross member is 3j in deep x 6} in 
wide and is fabricated from two 
channel section extrusions, 34 in deep 
x 14 in wide over the flanges, with } in 
thick webs and 7s in thick flanges. Two 
10 S.W.G. closing plates are riveted to 
the flanges, one on top and the other on 
the underside of the section. 

The main components of each wheel 
box structure are: the vertical inner 
panel; a horizontal panel on top, above 
which are the inward facing seats; and 
the foot-stool, Angle section extrusions 
are employed to join the edges of the 
horizontal and vertical panels. A 1} in 
x 1} in x #% in thick angle joins the top 
horizontal panel to the body side and a 
2inx2inx4in thick angle joins the 
inner vertical panel to the horizontal 
one and also helps to carry the seat. 
The angle section used to attach the 
horizontal panel of the foot-stool to the 
vertical panel of the wheel box is 4 in 
x } in x 4 in thick. In the corner where 
the top of the foot-stool joins the riser, 
there is a linxlinx}in thick angle 
to take the tread. At the lower edge of 
the riser, the edges of the floor panel 
seat in a 1} in x 1} in x ¥% in thick angle. 
This, together with two more angles, 
riveted back-to-back one on each side 
at the lower edge of the vertical panel 
of the wheel box, carries the end of the 
cross member to which the Panhard 
rod is attached. 

Inside the wheel box, there are two 
transverse cross members, bolted at 
their ends to vertical gussets flanged 
and riveted to the inner and outer 
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panels of each wheel box. Four gussets 
are employed, two for each cross mem- 
ber. The cross members are spaced 
7in apart to receive a stamped 
En3A ring bolted to their lower 
flanges. This ring is the upper seating 
for the suspension spring. Each cross 
member comprises a 10S.WG., 
HS 10 WP web and a2 in x 14 in x % in 
thick steel angle section lower boom 
and a 1} in x 1} in x ¥ in thick 
HE 10 WP angle section upper boom. 

The upper end of the shock absorber 
is secured to a plate bolted to the seat- 
ing ring for the coil spring. Two 
circular rubbers that form part of the 
end fitting of the shock absorber are 
fitted, one each side of the plate. Access 
to this end fitting is gained by removing 
a panel bolted over an aperture in the 
top of the wheel box; the shock 
absorber can be withdrawn vertically 
upwards through this aperture. 

A hollow rubber unit, which is of the 
type described in the October 1954 
issue of Automobile Engineer, is fitted 
immediately inboard of each spring. It 
acts as an assister spring as well as a 
bump stop. The rubber is mounted on 
the cross member fitted to the ends of 
the trailing links and bears on a welded 
mild steel bracket. This bracket, 
together with a horizontal plate, is 
bolted at one end to the base of a 
vertical strut riveted between the 
transverse members in the wheel box 
and at the other end to a 2inx2in 
« 4 in thick angle section riveted to the 
inner wall of the wheel box. The strut 
is formed by two channel sections 
riveted back-to-back. The sections are 
of 10S.W.G., HS 10 WP with ljin 
flanges. They taper in depth towards 
their lower ends where 10 S.W.G. angle 
sections are riveted to the flanges and 
are drilled for the bolts that secure the 
bump stop and horizontal plate to them. 
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Under each foot-stool, a fabricated 
box section buttress is riveted in the 
angle between the inner vertical panel 
of the wheel box and the part of the 
rear bulkhead that forms the riser 
between the platform and the lower 
deck. This buttress not only acts as 
a gusset between these two com- 
ponents but also forms the stop to 
locate laterally the body relative to the 
suspension system in the event of 
Panhard rod breakage. Two horn- 
shaped brackets are riveted to the rear 
face of the cross member that carries 
the springs. They extend rearwards 
immediately outboard of the buttresses. 
Normally they are clear of the but- 
tresses, but if the Panhard rod fails 
and the body moves laterally, it is 
stopped by one of the horns bearing 
against a buttress. A towing eye is 
bolted to the inner face of one of the 
buttresses. 


Seat rails and flooring 


The longitudinal members under the 
seat rails comprise a 10 S.W.G. web 
with two 14 in X 14 in, HE 10 WP angle 
sections to form each boom. These 
angles are riveted one on each side of 
the top and bottom edges of the plate. 
In front of number 2 cross member, 
the longitudinals are 4in deep; they 
taper to a depth of about 3 in at the 
extreme front end. Between numbers 
2 and 3 transverse members, they are 
7in deep, while between numbers 3 
and 4 they are about 8 in deep immedi- 
ately above the trailing link pivot 
brackets and taper to about 6}in at 
the rear. The _ longitudinals are 
attached at each end to the adjacent 
transverse members by two 1} in 
14}inX sin angle section brackets, 
one on each side. 

Inverted top hat section seat rails, 
hin thick x ly in deep x 2jin wide 


ttresses are assembled on the forward face of the front bulkhead so that the bolts 


that secure the A-frame can be fitted in an accessible position to facilitate maintenance 
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over the flanges, are riveted on top of 
the longitudinals. Seated on the 
flanges of the rails are the floor panels, 
the front and rear edges of which are 
carried on the transverse members. 
These panels are formed by a 
20 S.W.G. HS 10 WP plate, with rec- 
tangular section corrugations pressed 
in it and an 18 S.W.G. flat sheet coun- 
tersunk solid riveted on top. A 
22 S.W.G. NS 4 4H flat plate is 
secured by hollow rivets to the under- 
side of each panel to facilitate cleaning. 
The corrugations are jin deep X 1 in 
wide, and are arranged with their 
major axes laterally disposed so that 
they form beam sections, the ends of 
which are supported by the flanges of 
the seat rails and angle sections riveted 
to the body sides. A 4 in thick floor 
covering of rubberized cork is stuck 
on top of the panels, except in the 
gangway, where sz in thick treads, also 
of rubberized cork, are stuck on the 
aluminium sheet. 


Front and rear bulkheads 

In general, the rear bulkhead is con- 
structed on much the same lines as 
the other vertical components of the 
structure. The front bulkhead, because 
it takes the loads from the A-frame 
that carries the engine and front 
suspension, is considerably reinforced 
Like the sides, it is double skinned: 
the outer panelling is 14 S.W.G. HS 10 
WP and is solid riveted. Inside, an 
18 S.W.G. sheet is solid riveted up to 
the level of the top of the cross 
member above the flywheel arch, and 
lapped over it is an 18S.W.G. sheet 
that extends up to the waist. This 
sheet is punch countersunk, hollow 
riveted to the framing. 

On each side of the bulkhead, the 
vertical pillars are channel sections, 
ldin wideXl4in deep*X ys in thick, 
with their flanges extending outwards. 
Secured by solid rivets to the inner 
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the front 
structure 


Reinforcement at the base of 
bulkhead behind the buttress 


face of the rear flange of the channel 
is one arm of an angle section, 
1j in X 1} in X } in thick. The other arm 
of this angle is riveted in the H-section 
pillar at the front of the side framing. 

There is another main vertical 
pillar in the front bulkhead frame. It 
is midway between the side pillars and 
is of C-section, 8j in wide X 1} in deep, 
with turned-in flanges 1} in wide x 
12 S.W.G. The flanges are to the rear, 
and the pillar extends from immedi- 
ately above a transverse member over 
the flywheel arch to the level of the 
top deck. 

The transverse member immediately 
above the flywheel is also of C-section 
with its flanges to the rear. It is Sin 
deep X lj in XK 12S.W.G., with 1} in 
flanges. The waist, skirt and cant rails 
are of extruded channel section. All 
are 1} in wide X 14 in deep X 3); in thick, 








The rear face of the front bulkhead showing the structure behind the buttresses to which is 
attached the A-frame that carries the engine, front suspension and steering assemblies 


except the cant rails, which are ¥ in 
thick. The skirt rail is continued over 
the flywheel arch by a ljin deepx 
1} in wide X 12 S.W.G. channel section. 
All the other rails extend between the 
side and centre pillars to which they 
are secured by forged angle brackets 
of HF 10 WP. 

At an intermediate position between 
each side pillar and the centre one, the 
structure is reinforced to take the loads 
from the A-frame. For ease of ser- 
vicing, the axis of the vertical bolt that 
secures each side member of the frame 
to the body structure is positioned 
yy in in front of the bulkhead, so that 
it can be readily withdrawn. This has 
involved fitting a buttress structure to 
the front face of the bulkhead. It has 
been possible to extend this buttress 
only up to a point about halfway 
between the waist and skirt rails, so 
further reinforcement is provided on 
on the rear face of the panel. 

The reinforcement is in the form of 
two channel section extrusions, with 
cross sectional dimensions the same as 
those of the cant rails, These channels 
are vertically positioned, with their 
flanges towards each other, between 
the waist rail and the transverse 
member above the flywheel arch. They 
are secured to the rails by forged angle 
brackets of HF 10 WP and the outer 
faces of each pair are 8jin apart. 
Thus, the vertical loading is trans- 
ferred to the bulkhead panelling partly 
by the buttress and partly by these 
channel sections, to which the upper 
end of the buttress is riveted. 

Immediately below the vertical 
members, additional reinforcement is 
provided between the skirt rail and the 
transverse member above the wheel 
arch by two vertically positioned 
1} in X 1} in X ys in thick angle sections, 
A flanged plate is fitted with its flanges 
extending forwards between these 
angle sections, and flanged gussets are 
fitted to their outer faces. The whole 
assembly is riveted together except at 
the lower edge of the flanged plate, 
which is bolted to the angle section 
rail that supports the flooring. The 
main function of this assembly is to 
support the floor, but it also backs up 
the lower end of the buttress. 

The buttress structure is of top hat 
section, riveted vertically to the front 
face of the bulkhead. It tapers in 
depth, and is fitted smaller end upper- 
most. The section is of 108.W.G., 
HS 10W and for a length of about 
ll4in from its lower end it has a 
148.W.G. doubling plate, also of 
HS10W and of top hat section, 
riveted over it. 

A malleable cast iron bracket is 
bolted inside the section and also to 
the bottom rail of the bulkhead. This 
bracket takes the | in diameter, En 16B 
or En 16C bolt that pulls the bracket 
on the A-frame up to the base of the 
buttress. The bolt can be withdrawn 
through a hole in the front face of the 
upper bracket and the top hat section 
buttress. Access to the bolt is gained 
by removing a cover plate bolted over 
this hole. A conical seating washer of 
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phosphor bronze is interposed between 
the bracket in the buttress and that on 
the A-frame. 

The lower end of the bracket on the 
A-frame is steadied by a tie bolt 
arrangement. Three j in diameter tie 
bolts are employed. Two brace the 
brackets on each side to gussets in the 
corners between the front bulkhead 
and the skirts of the side frames; the 
third is beneath the A-frame and ties 
the two brackets together. The cross 
section of the side members at the 
A-frame adjacent to the brackets is 
9 in deep X 24 in over the flanges X } in 
thick. 


Upper saloon floor structure 


The floor structure for the upper 
saloon is relatively light and simple 
since it carries only the weight of the 
passengers on that deck. It comprises 
transverse frames vertically above 
those of the lower deck and four longi- 
tudinal members between the body 
sides. These longitudinal members 
are fitted between the tranverse frames. 
Thus, most of the load on each bay is 
carried initially by longitudinals, which 
transfer it to the transverse members 
and thence to the body sides. 

Since space between the floor of the 
upper saloon and the ceiling of the 
lower saloon is restricted, it is not 
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practicable to incorporate deep trans- 
verse members. Therefore, although 
they are similar in construction to 
those beneath the lower floor, their 
booms are formed from tvo angle 
sections, back to back, instead of one. 
These angle sections are } in x j in> 
4 in thick HE 10 WP. They are secured 
on each side of the 14 S.W.G. 
HS 10 WP web by 1% in diameter snap 
head rivets at about 2}in pitch. At 
the longitudinal centre line of the 
vehicle, the transverse members are 
14 in deep, and at a point just inboard 
of each cove panel they are about 
5; in deep. Their upper edges are in 
three flats to carry the floor panels, 
and their lower ones are arched to 
receive the lower saloon ceiling. 

The cove panels are bent to a 9 in 
radius to seat on cast brackets of light 
alloy. They perform their usual 
function, in saving a certain amount of 
flooring, concealing the _ structural 
joints in the angle between the floor 
and sides, and simplifying cleaning. 
The brackets are secured to the flanges 
of the transverse members by six and 
to the side panels by ten } in diameter 
bolts. The foot of each bracket 
extends about 54 in from the inner face 
of the side panelling. 

Immediately below the cove panel 
brackets, the webs of the transverse 


























members are each reinforced by two 
10S.W.G., HS 10 W plates, one on 
each side, secured by seven 1% in 
diameter snap head rivets. These 
plates extend about 6} in inboard from 
the inner faces of the pillars and are 
flanged at each end. At their outboard 
ends, the flanges are each secured by 
six }in diameter bolts to the vertical 
pillars in the body sides. At the inner 
ends of the plates, the flanges are 
attached by three 74 in diameter snap 
head rivets to the longitudinal mem- 
bers that support the outer edges of 
the flooring. 

These longitudinal members are of 
108.W.G., HS 10W channel section 
and their | in flanges extend outwards. 
They are 4) in deep and have rela- 
tively large diameter holes punched in 
them for lightness. Two more longi- 
tudinal members are positioned one 
each side of the gangway to serve as 
seat rails. Each is fabricated from two 
top hat sections, secured together at 
their flanges by yin diameter solid 
rivets and yy in diameter, dome head, 
hollow rivets, to form box sections. 
The overall depth of the box is about 
3in, and the wall sections are 4 in thick 
except at the top, where the thickness 
is Ye in. Spire nuts are fitted to the 
top of the section to receive the set 
bolts that secure the legs of the seats. 


See 


Each side member of the A-frame is secured under the front bulkhead by means of a bracket, the upper end of which is attached to a buttress 
structure. The lower ends of these brackets are tied together and to the lower ends of the corner pillars 
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CROSS SECTIONS OF THE BODY SIDES 
Left : lower saloon. Right : upper saloon 
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At each end these longitudinal mem- 
bers are attached by two angle section 
brackets to the transverse members 
between the bays. Each bracket is 
secured to the inner face of the box 
section, by three 1s in diameter snap 
head rivets, and to the transverse 
member by three +s in diameter bolts. 
Two of the bolts are passed through 
the angle sections and the third 
through the web. Distance pieces are 
inserted between the brackets and the 
web. 

The centre and side floor panels seat 
on the flanges of the rail sections. 
Thus, the edges at both sides of the 
centre panels and the inner edge of 
each side panel of the floor is sup- 
ported by the seat rails, while the 
outer edges of the side panels are 
carried on the channel section longi- 
tudinal members adjacent to the body 
sides. The floor sections are similar 
to those employed on the lower deck 
but they have no flat panels riveted to 
their underside. That is, they comprise 
20S.W.G., HS 10W sheets, pressed 
into which are rectangular section 
corrugations, jin deepXljin wide, 
and an 18S8.W.G., HS10W sheet 
countersunk solid riveted, at 5 in pitch, 
to the top of the corrugations. 

A in thick rubberized cork floor 
covering is stuck on, except in the 
gangway, where ¥s in thick treads of 
the same material are employed. It is 
of interest to note that the floor is in 
three flats instead of a curved cross 
section, as is more usual. This 
arrangement has been adopted, of 
course, so that the corrugated floor 
sections of simple form may be used. 
The 20S.W.G. lining panels for the 
ceiling of the lower saloon are secured 
to the lower flanges of the transverse 
members by moulding strips and two 
rows of sin diameter, dome head, 
hollow rivets at 4in pitch and to the 
seat rails by three hollow rivets per 
bay. Four longitudinals, in the form 
of flanged, inverted V sections, are 
spot welded to the upper face of the 
lining panels in such a way as to form 
triangular box section stiffeners. 


Roof structure 


The roof sticks, of rectangular 
section aluminium alloy tube, 1} in 
wide X 3 in deep X vs in wall thickness, 
are fitted between the bays, and the 
structure is double-skinned. Adjacent 
to the cant rails, the cross section of 
the roof is thickened to stiffen the 
structure and to accommodate the 
interior lamp fittings and electrical 
connections. To do this, each end of 
the roof sticks is forked by riveting a 
channel section at its inner face. Thus, 
one arm of the fork is formed by the 
channel section and the other by the 
rectangular section tube. At the 
junction between the two arms, about 
164 in from the end of the roof stick, 
a tubular rivet is passed through the 
flanges of the channel and the rec- 
tangular section tube, which at this 
point seats in it. At its lower end, the 
assembly is attached by means of four 
yx in diameter, pinned, dome head, 
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hollow rivets to an angle bracket. Two 
of the rivets secure the bracket to one 
flange of the channel section, and the 
other two attach one wall of the rec- 
tangular section to the bracket. 

The foot of the bracket is riveted to 
the top of an inverted channel section 
extrusion that forms the cant rail. This 
extrusion is 1} in wide X14 in deep x 
#z in thick. The four *%& in diameter 
snap head rivets that secure the angle 
bracket on top of it also retain another 
angle bracket, which seats below, 
inside the section. The downward 
extending arm of this lower bracket is 
riveted to the pillar in the side 
structure. 

Both the inner and outer panels are 
of 20S.W.G., HS 10 W. They extend 
between the roof sticks. The outer 
panels are lap-jointed and are fastened 
to the roof stick by a single row of 1s in 
diameter dome head, holiow rivets. The 
inner panels are butt-jointed beneath 
the sticks, to which they are attached 
by means of two rows of ¢; in diameter 
dome head, hollow rivets, staggered at 
4in pitch. Four Z-section longitudinal 
stiffeners are spot welded to the upper 
surface of the inner pane]. They space 
the two panels about j in apart and are 
positioned 6% in and 2ft Sin on each 
side of the longitudinal centre line. A 
leather cloth chafing strip, j in wide, is 
fitted between the exterior panel and 
the stiffener. 

Two more longitudinal stiffeners are 
fitted between the roof panels, verti- 
cally above the seat rails. They are 
spaced 3 in apart and between them are 
timber blocks to which are screwed the 
end fittings at the top of the floating 
stanchions. ‘The outboard stiffener of 
these two is of Z-section and is secured 
to the outer panel by yin diameter 
solid rivets at 4in pitch. Three #s in 
diameter hollow rivets per bay secure 
the inner pane] to it. The other stiffener 
on each side is jinx 4inx20S.W.G., 
HS 10 W, angle section. It is secured 
to the outer panel by in diameter 
solid rivets at 4in pitch. 


Side frames 

The upper and lower saloon frames 
are two separate assemblies. In each, 
there are vertical pillars at the front 
and rear and between each bay. These 
pillars are of H-section, 1} in deep x 2 in 
over the flanges x in thick for the 
upper deck, but a somewhat heavjer 
section, with the same overall dimen- 
sions but yz in thick, is employed for 
the lower saloon. 

Longitudinal members are fitted 
between the pillars, and the waist panels 
are further stiffened by additional 
vertical members of top hat section, 
2} in over the flanges x 14 in deep x 18 
S.W.G.. The inner panels are secured 
to the flanges of the top hat sections by 
punch countersunk rivets; to prevent 
drumming, a felt strip is interposed 
between the sections and the outer 
panels. In the waist panel of the upper 
saloon, there are three of these vertical 
stiffeners in the rear and numbers | 
and 4 bays, while in the others there 
are two. On the bottom deck there are 


two stifferers in the front bay and one 
in each of the others. The same number 
of stiffeners are fitted between the seat 
and skirt rails in each bay except the 
rear one where the space is occupied by 
the wheel arch. 

Number 1 bay is further reinforced 
by another H-section pillar extending 
from waist to skirt, about 9}i in behind 
the front pillar. Another H-section 
extrusion is fitted vertically between 
the skirt rail and the seat rail, 84 in in 
front of number 2 pillar. ‘Thus, at the 
front and rear ends of number 1 bay 
there are, in effect, double pillars. The 
front one takes jacking and slinging 
loads, and both of them help to take 
the loads on that bay originating from 
the A-frame carrying the engine and 
front suspension. 

At the rear, an additional pillar, 
number 6, is fitted behind number 5. 
Between them there jis another H- 
section extrusion extending from the 
waist to the skirt rail. These three take 
jacking and slinging loads as well as 
those originating from the rear suspen- 
sion. The front slinging points are 
incorporated in the driver’s recessed 
step and a similar step on the nearside. 
Locating pegs for the jacks are fitted 
beneath the front bulkhead corner 
pillars. A locating bracket for the slings 
and pegs for the jacks are also incor- 
porated at the rear, under the skirt rail. 

At the top of the upper saloon sides, 
the cant rails are part of the roof struc- 
ture, and the pillars are attached to 
them by means of angle brackets. The 
waist rails are of inverted . channel 
section, 1j in wide x l4in deep x #4 in 
thick. About 20jin below them on 
each side, a Z-section extrusion, | in 
over the flanges x 1j in deep, is fitted 
between the inner and outer panels. 
The seats are carried on angle brackets 
riveted to this Z-section. 

In the framing for the lower saloon, 
there are, in effect, two cant rails, one 
carrying the glazing frames and the 
other at the level of the floor of the 
upper saloon. The upper rail forms 
part of the framing for the panel above 
the lower saloon windows and provides 
an anchorage for the lower edge of the 
panelling of the upper saloon. These 
rails are of channel section, the one at 
the top being fitted with its flanges 
extended upwards and the lower one 
inverted. Both the cant rails are 1} in 
wide x 14 in deep x #5 in thick, 

Immediately below the lower saloon 
windows, there is an inverted channel 
section waist rail; and 23 in below 
that, there is a Z-section seat rail of 
the same cross sectional dimensions as 
that in the upper saloon framing. The 
cross sectional dimensions of the waist 
rail are the same as those of the other 
channel section rails, except that it is 
vz in thick. At the base of the frame 
is a skirt rail of the same cross section 
as the waist rail but its flanges extend 
upwards. All the longitudinal members 
are attached to the pillars by means of 
forged aluminium alloy angle brackets. 
Four 7: in diameter snap head rivets 
secure these brackets to each 
component. 





Both the saloons are double skinned 
The outer panel of the upper framing 
is of 188.W.G. HS 10 W sheet and is 
a stress bearing component. The inner 
panel is 20S.W.G. sheet. Between the 
two cant rails there is only an outer 
panel of 20 S.W.G. sheet. The function 
of the inner pane] at this area is per 
formed by the cove and ceiling panels 
of the intermediate floor structure 
Below the lower saloon waist rail, the 
165.W.G. stress bearing panel is 
riveted to the inner face of the frame 
where it is relatively well protected 
against damage. The outer panel is of 
18 S.W.G. sheet. Experiments are being 
made with glass fibre filling between 
the panels of one vehicle to see what 
effect it has on noise. 

The panel jointing is arranged as 
follows. At the top, the glazing frames 
are butted against the lower edge of the 
roof panel and both are riveted to the 
outer face of the channel section cant 
rail. A moulding strip conceals the 
joint. The lower edge of the inner pane! 
of the roof butts against the window 
finisher strip, which registers in 4 
groove in the glazing frame section, and 
the panel is riveted to the inner face of 
the cant rail. Moulding strips with 
plastics inserts conceal the rivets. The 
sides of the glazing frames are riveted 
to the H-section pillars. 

At the waist rail of the upper saloon, 
both the inner and outer panels extend 
over the channel section. The outer 
one butts against the lower edge of the 
glazing frame and the inner one against 
a finisher strip, the upper edge of which 
registers in a groove round the glazing 
frame. A moulding strip conceals the 
inner butt-joint. At the level of the 
upper saloon floor, the inner panel is 
overlapped by the cove panel and the 
outer one is lapped over the upper edge 
of the panel between the two cant rails. 
This lap joint is riveted and concealed 
by means of a moulding strip. 

Immediately above the windows of 
the lower saloon, the outer panel is 
joggled and lapped over the glazing 
frame, and both are riveted to the 
inverted channel section cant rail. The 
ceiling panel of the lower deck is riveted 


In the cab, the hand brake is on the left-hand side 


clear of the door 
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inner face of the rail and its 
edge butts against the window 
er strip, which registers in a 
in the glazing frame. The 
securing the inner, ceiling panel 
ncealed by a moulding strip with 
istics insert. Below the waist, the 
laps over the bottom skirt panel 
eat rail and the lower edge of 
uter panel is turned under the 
t rail 

other panel jointing is effected 
in or vs in diameter, dome head, 
I rivets, and at the inner panel 
jou « in solid countersunk rivets are 
employed. The pitch is about 24in 
throughout. Nowhere are the panels 
close butted, but in general a 4 in gap 
at the vertical joints of the out- 
panels and a vs in gap between the 

panels. 


Other body details 

Ihe cab is mounted on the bulkhead 
und can be dismantled in sections. This 
wrangement has been adopted to faci- 
litate repair and replacement. Special 
attention has been given to the siting 
ind disposition of the controls and 
uments and switches in the 

cab. The layout is broadly 
similar to that of the current London 
buses, but a number of new features 
have been introduced, mainly to ease 
the work of the driver. 

A heater and demister unit is 
installed in the cab and controls are 
incorporated to allow cold or warmed 
fresh air to be supplied. As a safety 
precaution, a switch automatically 
the fan circuit if the fresh au 
control is closed. This prevents the re- 
circulation of already heated air within 
the enclosed space of the cab. 

As has already been stated, the hand 
brake is now on the left, where it does 
not obstruct the door, An arm bolted 
to the offside of the steering column 
the horn button near the rim 
of the wheel, so that it can be quickly 
easily operated. The accelerator 
and brake pedal and the aluminium 
floor plate are carried on the steering 
column, which is mounted on the A- 
frame. There are no obstructions on 
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the floor except for essential controls; 
cleaning is therefore easy. The two- 
pedal control is a good feature, not 
only because it eases the work of the 
driver, but also because it reduces wear 
and tear on the transmission in the 
event of its being subjected to bad 
driving. Moreover, it increases the 
speed of get-away from stops. This is 
a most important feature for operation 
during periods of peak traffic. 

The head lamp switch is now 
adjacent to the windscreen wiper 
switch which, together with most of the 
other auxiliary controls, have been 
grouped on a facia. A foot-operated dip 
switch is employed. Fitted to the light, 
aluminium-skinned, ply door is a spring 
assisted, vertically sliding window, 
which is quick acting to facilitate hand 
signalling. 

The top and bottom windscreens are 
of the winder-operated type, similar to 
those in the vehicles currently in ser- 
vice. An example of how maintenance 
work has been made easier in the RM 
vehicle is the adoption of the square 
front and the pivoting of the rear view 
mirrors and direction indicators so that 
they can be hinged back while the 
vehicle is cleaned. With this arrange- 
ment all cleaning can be done by 
machine. The front ends of the earlier 
designs had to be washed with hand 
appliances, The elimination of this work 
is a particularly important feature, since 
much of the cleaning is done late at 
night and, of course, is most arduous 
during the cold winter months. 

On the nearside at the front, the 
bonnet top is of the spring balanced 
type. The front nearside wing is flexibly 
mounted, by means of rubber bushes, 
on the bulkhead and A-frame. It 
houses the radiator header tank, which 
is also mounted on the bulkhead. Wing 
valances of glass fibre reinforced 
plastics are employed. The front grille 
and panelling are of sheet aluminium. 
In the panelling is a small hinged flap 
for access to the oil filler, dip stick and 
fuel cock. The central panel at the front 
and a section of the nearside wing are 
removable for access to the engine. 

At first sight, accessibility to the oil 


A view of the gearbox installation, showing one of the three rubber 


mountings 
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filler and dipstick may appear to be a 
minor feature but, in fact, is not. This 
is because of the frequency with which 
access is required to these points. 
Moreover, topping up with oil is 
mostly done late at night and in many 
cases by men who are not physically 
fit enough for more active duties, such 
as those of conductors. In these cir- 
cumstances, if the operation involves 
climbing over the wing and reaching 
down into a dark and relatively inecces- 
sible part of the engine compartment, 
there is a tendency to skip it, or at least 
not to perform the operation properly. 
Indeed, the psychological aspects of 
maintenance need to be studied as 
carefully as the physical ones. The sim- 
plification of the operation is also in 
conformity with the London Transport 
Executive’s general policy of making 
the maintenance work easier and more 
attractive, 

Beneath the stairs there is sufficient 
room for the conductor to stand com- 
fortably, leaving ample space for the 
passengers to pass in and out un- 
obstructed. The fare-table forms the 
door of the conductor’s locker, which 
is at shoulder height beneath the stairs. 
Luggage space is provided on top of 
the battery compartment, which is also 
beneath the stairs. 

The main saloon windows are inside- 
rubber-glazed in their aluminium alloy 
frames, or pans, which have polished 
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interior rims, There are four opening 
side-windows in the lower saloon and 
six in the upper one. They are of the 
aluminium alloy framed, high level 
winder type without a bottom rail on 
the opening portion. This facilitates 
cleaning and minimizes obstruction in 
the line of vision of seated passengers. 
The forward facing windows on the 
top deck and the bulkhead window on 
the nearside of the lower deck normally 
can be opened, but are provided with 
a locking mechanism to prevent open- 
ing in cold weather. Two of the fixed 
glasses in each saloon are of the break- 
able type for use as emergency exits. 
An alloy frame of pressed sections, 
fitted with curved, toughened glass, 
forms the energency exit at the rear of 
the upper deck. Two, slot type adjust- 
able air intake vents are incorporated 
in the front framing on each saloon and 
are controlled by the conductor. 
Externally, the traditional livery of 
red with a cream band at the level of 
the upper deck floor is retained, but the 
interior colour scheme is a departure 
from current practice. The seat and 
squab trimming is in moquette with 
damask red hide ends, and Chinese- 
green leather cloth covers the squab 
backs. The saloon interior colour is 
damask red and the ceiling panels are 
of sung yellow. A polished alloy mould- 
ing with a white plastics insert separ- 
ates the two colours, The platform and 


staircase stanchions and handrails, 
together with their brackets and fittings, 
are of stainless steel, while those in 
both saloons are of polished alloy. 

The four 6V_ batteries under the 
stairs are carried in a light alloy cradle. 
They can be removed from the outside 
through a quickly detachable panei 
retained by captive bolts, but access for 
topping up is gained through a hinged 
flap under the stairs, Winking direction 
indicators of arrow form are fitted at 
cant rail level at the front of the body. 
They operate in conjunction with 
similar indicators at waist level in the 
rear panels. An illuminated number 
plate and stop lamp assembly is 
mounted below the waist at the rear 
Combined reflectors and rear lamps are 
fitted at each side, the nearside unii 
forming the lower brackets of the rear- 
end handrail. This arrangement may 
be altered slightly because of an amend- 
ment to the Regulations, which now 
allow the rear lamp to be re-positioned 
on the rear end panel. The saloon 
lamps are similar to those in the single- 
deck buses and Green Line coaches 
described in the December 1951 issue 
of Automobile Engineer. The usual 
lamp equipment is provided at the 
front of the vehicle. In the interests 
of weight-saving, the cores of the 
cables and the conduits are of 
aluminium. 

(To be continued) 
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Forthcoming Meetings of the Automobile Division 


The following meetings will be held 
during January:— 
DERBY CENTRE 


Monday, 31st January, 7.15 p.m., in the 
Midland Hotel. Paper; “ Rocket Propul- 
sion,” by Professor A. D. Baxter, M.Eng., 
M.1.Mech.E. 


NORTH-EASTERN CENTRE 

Wednesday, 19th January, 7.15 p.m., in 
the Chemistry Lecture Theatre, The 
University, Leeds. Paper: “ The Skid- 
resisting Properties of Tyres and Road 
Surfaces,” by G. Grime, M.Sc., and C. G. 
Giles, B.Sc., and “ Investigations into the 
Braking Performance of Road Vehicles,” 
by H. 7. H. Starks, Ph.D., and R. D. 
Lister, A.M.I.Mech.E. 


NORTH-WESTERN CENTRE 

Tuesday, 25th January, 7.15 p.m. (pre- 
viously announced for Thursday, 20th 
January), in the University of Liverpool, 
Walker Buildings. Paper: “ Recent 
Developments in the Road Transport and 
Handling of Bulk Sugar,” by C. H. 
Williams, A.M.1.Mech.E. 


SCOTTISH CENTRE 


Monday, 17th January, 7.30 p.m., in 
the Institution of Engineers and Ship- 
builders, 39, Elmbank Crescent, Glasgow. 
Paper: “The Running-in of Engines: 
Choice of Cylinder Bore Finish,” by K. 
R. Williams and S. G. Daniel. 


WESTERN CENTRE 

Thursday, 27th January, 6.45 p.m., in 
the Royal Hotel, Bristol. Paper: “ Pro- 
duction in Commercial Vehicle Manufac- 
ture Caused by New Models,” by D. L. 
Campbell, B.Sc., AM.J1Mech.E. 


The following meetings will be held 
during February:— 


BIRMINGHAM CENTRE 


Tuesday, 22nd February, 6.45 p.m., in 
the James Watt Memorial Institute, Great 
Charles Street. Address by the Chairman 
of the Automobile Division, 7. H. Pitchford, 
M.A., M.1.Mech.E., entitled “ Engine 
Research and Development as a Service to 
Industry: A Personal Experience.” 


COVENTRY CENTRE 

Tuesday, 1st February, 7.15 p.m., in 
the Craven Arms, High Street. Paper: 
“ Some Notes on Carburation and Allied 
Problems,” by C. H. Fisher. 


LUTON CENTRE 

Monday, 14th February, 7.30 p.m., in 
the Assembly Room, Luton Town Hall 
Paper: “ Analysis and Interpretation of 
Service Records,” by A. T. Wilford. 


DERBY CENTRE 

Monday, 28th February, 7.15 p.m., in 
the Midland Hotel. Paper: “Helicopters,” 
by Mr. Hollis-Williams. 


NORTH-EASTERN CENTRE 

Wednesday, 16th February, 715 p.m., 
in the Chemistry Lecture Theatre, The 
University, Leeds. Address by the Chair- 
man of the Automobile Division, J. H. 
Pitchford, M.A., M.1Mech.E., entitled 
“Engine Research and Development as 
a Service to Industry: A_ Personal 
Experience.” 


NORTH-WESTERN CENTRE 
Thursday, 17th February, 6.45 p.m., in 
the Engineers’ Club, Manchester. Joint 
Meeting with the North-Western Branch. 
Papers: “ An Investigation into the Effect 
of Fuel Addition to Intake Air on the 
Performance Hi a Compression Ignition 
Engine,” by W. T. Lyn, M.Sc. (Eng.), 
AM.1MechE., and “The Effect of 
Auxiliary Fuels on the Smoke Limited 
Power Output of Diesel Engines,” by D 
L. Derry, A.M.1.Mech.E., E. M. Dodds, 
MA., D.Sc., M.l.Mech.E., E. B. Evans, 
Ph.D., M.Sc., and D Royle, B.S« AEng.), 


SCOTTISH CENTRE 

Monday, 21st February, 7.30 p.m., in 
the Institution of Engineers and Ship- 
builders, 39, Elmbank Crescent, Glasgow 
Paper: “Some Problems in Lubrication 
and the Substances called Additives.” 


WESTERN CENTRE 

Thursday, 24th February, 6.45 p.m., in 
the Royal Hotel, Bristol. Paper: “ The 
Jaguar Engine,” by W. M. Heynes. 
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ELECTROSTATIC BODY SPRAYING 


Fully-automatic Plant Employed by the Studebaker Corporation 


ECENTLY the Studebaker Cor- 

poration of the United States of 
America have introduced automatic 
clectrostatic spraying into their painting 
and finishing schedule for car bodies 
For this purpose they employ Ransburg 
spray booths to apply a thick and en- 
during primer-surface undercoat to the 
car body. It is claimed that the result- 
ant product has greatly improved 
resistance to adverse weather conditions, 
climatic irregularities and prolonged 
exposure to the sun. 

For the application of the primer- 
surface undercoat, the bodies pass 
through three spray booths in series, but 
only two of the booths are of the electro- 
static type. Nine powerful spray guns 
are mounted at each end of each electro- 
static spray booth. The electrode 
wires are placed inside the booth near 
the entrance and the exit. They are 


Body emerging from electrostatic boot! 


STRAP DRIVE CLUTCH 

Sir,—In your comprehensive and 
most interesting November review of 
the exhibits at the last Commercial 
Vehicle Show, I note that you refer to 
the strap drive clutch as having been 
introduced by Messrs. Borg and Beck 
Co, Lid, 

The origin of this type of clutch is, 
I believe, my own invention. 

Like many simple ideas this one has 
had a prolonged struggle to achieve 
recognition and wide application, 

I first designed this device for an 
experimental Sunbeam car in the early 
twenties but it was not until I created 
the 14/45 Talbot in 1926 that it came 
into public use. 

This clutch subsequently equipped 


at 90,000 volts. This creates 
sary electrostatic fields to 
particles of paint spray to 
em to be attracted to the metal 
that are to be painted. In 
through the booths and the 
electrostatic fields, the body receives a 
very even coat. Apart from the ques- 
tion of quality, this system has economic 
advantages, since there is practically 
no overspray and the amount of paint 
a given output is very greatly 


charge } 
the ri 
charges 
Cause tl 
surlace 
passing 


used for 
reduced 

The car bodies are mounted on 
onstructed dollies, which are 
advanced by a floor level chain con- 
veyor As the dollies move along on 
the conveyor they actuate limit switches 
that automatically turn the spray guns 
on and off. The guns can operate 
only when the surfaces to be sprayed 
are in the correct position. Normally, 


special 





CORRESPONDENCE 


the model 90 Talbot, which in the 1930 
Le Mans race revealed itself as the first 
silent rts car in the world as well as 
the mcst efficient standard automocile 
at the turme 
GEORGES ROESCH, 
M.1.Mech.E., M.S.LA., M.S.A.E. 


VALVE AND SEAT ANGLES 


Str,—I have read with a great deal 
of interest in the Automo ile Engineer, 
September 1954, the article “ Poppet 
Valves, Guides and Seats” and should 
like to make the following comments: 

Under “ Detail design” reference is 
made to 30 deg angle seats. In Table III 
the included ang.e of these seats is 
given variously as 58, 59 and 60 deg. 
In Fig. 4 is drawn the section of valve 


the space between one body and the 
next is only a few feet, but at regular 
intervals the gap is increased to give 
the operators an opportunity to cleas 
the nozzles of the guns, adjust gu 
positions if necessary, and to clean the 
electrodes. 

A Dupont oil base primer-surfacer is 
used at a spraying pressure of 15-18 
lb/in*. The viscosity applied is 13 as 
measured by a No. 7 Ford cup. The 
thickness applied is such that although 
60 per cent is removed by water sand- 
ing, sufficient remains to be adequate 
for the proper life of the finish. 

Though time and space are allowed 
for gun adjustment and cleaning, 
normally about 90 car body shells pass 
through the booths in an hour. In the 
third, the non-electrostatic, booth, the 
body interiors and the rear deck are 
hand-sprayed with primer-surfacer. 


Entrance to second electrostatic booth 


and seat showing the seat with an 
included angie of 91 deg. If the valve 
angle is carried progressively to the 
so-called 30 deg angie, it wouid give an 
included angle of 120deg. Draw your 
own conclusions. 

As diesel instructor at the Province 
of Ontario’s Provincial Institute of 
Trades I have always pointed out the 
inconsistency of the 30 deg definition in 
order to help the students avoid con- 
fusion when refacing valves on standard 
machine tools. I think the person, if 
he can be found, who started this 
30 deg misnomer should be brought to 
task and made to apologize for his 
mistake and we engineers should hide 
our heads in shame for perpetuating it. 


A. W. FRAZER, M.S.A.E. 
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NEW PLANT AND TOOLS 


Recent Developments in Production Equipment 


RELIABLE master 
layout is a basic neces- 


sity for the inspection 
of forms by projection. A 
recent development by the 
Aldridge Tool and Engineer- 
ing Co, Ltd. will, therefore, 
be of interest to many 
inspection departments, since 
it simplifies and speeds up 
the production of accurate 
projection layouts. The unit, 
whicn is shown in Fig. 1, is 
essentially a precision mark- 
ing-out fixture. It can be 
operated by one person, who 
need only have an elemen- 
tary knowledge of trigono- 
metry and the ability to use 
a vernier height gauge and 
a vernier protractor. 

The fixture is of robust 
construction and carries a 
protractor head that can be 
rotated through 360deg. A 
spring-loaded plunger accur- 
ately locates the head at 
1Sdeg intervals, and an 
angular vernier, graduated in 
minutes, is used for setting 
the head at any desired angle. 

A rectangular sheet of Pers- 

pex is clamped firmly to the 

head by means of an easily 
removable metal frame. On the stan- 
dard layout fixture, the sheet of Pers- 
pex forms a screen of the same size as 
the screen of the Hilger projector; the 
fixture can be supplied with other sizes 
of screen if required. 

This new and rapid system of lay- 
out production is based on simple and 
graphical solution of the required form, 


Fig. 2. 


Giddings and Lewis milling machine with BTH electronic control 


Fig. 1. Aldridge layout fixture 
Alfred Hetbert Ltd 


which is then used in the fixture to 
produce the final layout through the 
medium of an ordinary vernier height 
gauge. In preparing a layout, the com- 
ponent dimensions are first multiplied 
by the magnification constant. The 
approximate outline of the magnified 
form is then sketched out on a sheet 
of graph paper, with pencilled notes to 





Rockwell Machine Tool Company Ltd 


indicate the relative posi- 
tions of the various planes 
and radii. The metal frame 
is removed from the fixture 
and a sheet of the recom- 
mended layout material is 
placed on the Perspex 
screen, and when smoothed 
over with a brush or cloth it 
will adhere to the Perspex. 
The graph paper is placed 
behind the screen and the 
metal frame refitted. It is 
then a simple matter to 
build up the magnified form 
from the notes made on the 
graph paper by using a 
vernier height gauge, in 
conjunction with the pro- 
tractor head, to scribe the 
outline into the surface of 
the layout material, To com- 
plete the layout, the radii 
are added and a little micro- 
meter blue is rubbed into 
the grooves. 

Layouts produced in this 
manner are a permanent 
record and may be stored in 
an even temperature for 
long periods without any 
loss of accuracy. The recom- 
mended layout material is 
manufactured by a specialist 

firm. It is translucent, light diffusing 
and sufficiently durable to withstand 
the treatment of everyday shop use. 
Alfred Herbert Ltd., Coventry, are the 
sole agents for this device. 


Powered tracer machine 


Various Giddings and Lewis milling 
machines are now available with British 


Fig. 3. The control panel for the BTH 3D tracer system 





Thomson-Houston electronic control. 
They are not only high precision, high 
powered milling, boring and drilling 
machines, but are also most versatiie 
duplicating machines, capable of carry- 
ing out all operations for die milling 
and 360 deg profiling work. The BTH 
3D tracer equipment can be supplied 
with 4in and 5 in table type machines 
and both tasle and floor type 6in and 
7 in machines. 

As the tracing system is of the step- 
less type, good performance is obtained 
on bota gentle and rapidly changing 
contours, The success of the Giddings 
and Lewis 3D tracer machines is due 
to the combination of the ample power 
and rigidity of the basic machine and 
the hign sensitivity of the BTH tracer 
control. Not only are extremely high 
feed rates practicable, but it is also pos- 
sible and economical to use small “pick” 
feeds. 

The BTH 3D system gives simul- 
taneous automatic contro] of the 
saddle and headstock or saddle and 
table for die miliing work; alternatively 
the table and headstock may be auto- 
matically controlled to give 360 deg 
profuing. A single tracing head, which 
is sensitive to deflections in all three 
axes, is used for tracing work. The 
three feed motions are driven by large 
horsepower D.C. motors, each of which 
is powered by its own D.C, generator 
on the Ward-Leonard principle. 

These generators are regulated by an 
electronic control which receives its 
signals from the tracing head. The 
signals are developed in variable induct- 
ance coil units, which once set do not 
require adjustment or maintenance. 
Variation of the individual feed rates is 
effected entirely by varying the speeds 
of the D.C, motors. This gives the 
simplest possible mechanica] transmis- 
sion that requires the minimum of 
maintenarice, The feed range is covered 
by two gear ratios selected by push 
buttons. There is also push button 
control for the rapid traverse, 120 in 
per minute, for all three feed motions. 

In die milling, see Fig. 2, the stepless 
feed over the surface of the work 
remains constant irrespective of the 
steepness, which may even include 
undercuts. This class of work is 
normally carried cut in a series of hori- 
zontal and/or vertical passes. Adjust- 
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Fig. 4. Rackfeed pneumatic drill 
Desoutter Brothers Ltd 


able limit switches fitted to the machine 
automatically reverse the feed at the 
end of a pass and simultaneously set 
the next cut. The direction of tracing 
is shown by one of two light-indicator 
push buttons. Operation of the unlit 
button anticipates the operation of the 
limit switch. In low gear, the feed rate 
can be varied from 0-4 in to 5-0 in, and 
in high gear from 40in to 40in per 
minute. The feed rate in either range 
can be varied while the machine is 
cutting. The machine cycle for 360 deg 
profiling ot both external and internal 
forms is completely automatic. 

Fig. 3 shows the complete BTH 3D 
control panel, An unusual feature of 
this control is the “ steering” system. 
When this is put into action, a single 
rotary portable device controls the two 
motions which are to be on automatic 
control in such a manner that the nett 
motion of the stylus relative to the 
model lies at an angle corresponding to 
the direction indicated by an arrow 
engraved on the rotary control knob. 
This feature greatly simplifies the 
control of the machine when the tracing 
head is being set in contact with the 
model. It can also be used for roughing 
cuts and for facing irregular outlines 
with a facing cutter. 


January 1955 


Several protective features are incor- 
porated in the design. The principal 
are: — 

(1) Over or under deflection of the 
stylus tip causes the immediate stopping 
of all three feed motions. 

(2) Over-travel limit switches are 
fitted to all three feed motions. When 
normal milling feeds are used, opera- 
tion of an over-travel limit switch will 
stop only that feed motion, but when 
steering or tracing, the operation of any 
limit switch stops all feed motions. 

(3) All motions have thermal over- 
load protections. In addition, a mag- 
netic overload instantaneously stops the 
feed motions if the spindle is being 
overloaded. 

The Rockwell Machine Tool Co. 
Ltd., Welsh Harp, Edgware Road, 
London, N.W.2, are the agents for these 
machines. 


Rackfeed drill 

Although designed primarily to meet 
the needs of aircraft producers, the 
Rackfeed drill, see Fig. 4, recently 
developed by Desoutter Brothers Ltd., 
The Hyde, Hendon, London, N.W.9, 
will be of interest to many organizations 
connected with the automobile industry. 
This tool has a geared hand feed and 
also carries its own bayonet jig fitting. 
The method of operation is simple. 
First, the tool is applied to the jig, the 
nose is pushed home into the jig bush, 
the tool is given a quarter turn and the 
bayonet fitting slides under the heads of 
the bayonet collars, The handle is then 
rotated. This advances the machine 
through a reduction gear unit, and when 
the twist drill approaches the metal, the 
air is automatically switched on by a 
cam. When the hole is drilled, the 
handle is reversed, the machine retracts 
and the motor switches off. 

With this new tool, drilling opera- 
tions can be speeded up, because the 
operator can apply a greater load with 
less effort. Furthermore, the bayonet 
fitting ensures correct positioning and 
alignment. The tool is available in five 
sizes ranging from one running at 3,300 
r.p.m. with a capacity of 1s in, to one 
running at 350r.p.m. with a capacity 
of 4in. Normally, these drills are sup- 
plied with a 24 in stroke, but they can 
be provided with longer stroke if 


necessary. 





WELDING EQUIPMENT 


Metal Arc Welding 


SECTION l, 
‘Electrodes, of the Directory of Weld- 
ing and Fabricating Equipment, has 
been published by The Louis Cassier 
Co, Ltd., Dorset House, Stamford St., 
London, S.E.1. It is the first compre- 
hensive guide to the full range of elec- 


trodes now available in the United 
Kingdom, and engineers may now see 
at a glance details of every British 
electrode for welding any of the metals 
now used in the fabricating industries. 
This new and invaluable reference 
work is published at 3s. 6d. (by post 
3s, 9d.). 


The Directory is divided into five 
parts, dealing with electrodes for arc 
welding mild steel, alloy steels, cast 
iron, and non-ferrous metals, and for 
hard facing. Electrodes are grouped 
under the names of the respective 
manufacturers. The main _ details, 
together with any special details, are 
given for each electrode. Recommended 
welding positions are given for each 
electrode, and the British Standard 
Classification mumbers are shown 
against the electrodes for welding mild 
steel and the medium- and high-tensile 
steels, according to B.S.1719; 1951. 


ERRATA 


E regret that an incorrect inscrip- 

tion was used for one of the illus- 
trations on page 542 of the December 
1954 issue of this journal. A double 
entrance/exit bus for Port of Spain, 
Trinidad was described as being on a 
Thornycroft chassis, whereas in point 
of fact the chassis for this bus is a 
Dennis “ Lancet 111.” 

On page 548 of the same issue, refer- 
ence is made to a Key-Leather KL 
10,000 heater, stating that the unit is 
capable of producing 10,000 B.Th.U /hr. 
Actually it produces 10,000 kilogram- 
calories, that is 40,000 B.Th.U /hr. 













JANUARY 1955 













“perfect” lubricating oil for auto- 
motive engines, both the functions 
which the oil has to perform in the 
engine and the users’ requirements, 
must be taken into account. In the 
engine the oil must provide efficient 
lubrication of all sliding surfaces, 
prevent the formation of carbon, lacquer 
and sludge deposits, remain stable 
under extreme conditions of high and 
low temperature, and prevent wear. 
The user thereby obtains long engine 
life with maximum mileage between 
top overhauls. In addition he requires 
the minimum consumption of fuel and 
lubricating oil, and ease of starting— 
in fact the maximum efficiency from 
his vehicle with the minimum cost and 
effort. In the past it has not been 
possible wholly to satisfy all of the 
above demands, and compromises have 
had to be made, the most notable being 
the recommendation to use the lower 
viscosity oils during the winter season 
and of various quality levels of lubrica- 
ting oils for particular types of duty. 
The new all-season high performance 
motor oil, the development of which is 
now to be described, eliminates the 
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while fulfilling all 
the demands made 
by the user. The 
production of this 
new motor oil is 
the culmination of 
many years of 
research and > 
development both 
in the testing 
laboratory and in 
the field; and the 
purpose of this 
article is to discuss 
the unique 
features of this 
latest achievement 
in lubrication and 
to indicate the very 
large variety of 
both field and 
laboratory tests 
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made to substan- 
tiate its value in 
service beyond 
any doubt. 
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ALL-SEASON HIGH 
PERFORMANCE OIL 


Successful Developments at the Sunbury Research Station 


J.C. Cree and J. G. Withers 


Viscosity 

The internal friction of an engine 
represents work done by the fuel for 
which the operator obtains no return. 
When it is realized that the greater part 
of the internal friction in an engine is 
attributable to the viscosity of the 
lubricating oil it will be appreciated 
that the lower the viscosity the greater 
will be the miles per gallon of fuel. 
Over the past several years there has 
been a trend to recommend lower 
viscosity motor oils and much publicity 
has been given to the reduction in fuel 


consumption resulting from the use of 


such oils. At present-day prices caused 
by high taxation, this saving is most 
acceptable to both the private car owner 
and fleet operator alike. 

However, the viscosity cannot be 
reduced below a certain limit, since 
unfortunately, the satisfactory lubrica- 
tion of the working parts entirely 
depends upon this property and the 
lower the viscosity, the thinner becomes 
the oil film separating the parts. As the 
viscosity of all lubricating oils rapidly 
becomes less with increasing tempera- 
ture, the risk of inadequate lubrication 


does not become serious until the 
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Fig. 1. Viscosity/temperature curves for all-season lubricating oil and typical S.A.E. grades 
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engine reaches its working temperature; 


and the critical viscosity, so far as 
concerns adequate engine lubrication, 
is the viscosity at fully warmed-up 
conditions. The ideal lubricating oil 
should therefore have a sufficiently high 
viscosity at the running temperature to 
provide adequate lubrication and as 
low as possible a viscosity at starting 
and during warming-up. 
Recommending lower viscosity oils 
for winter use is permissible because 
the fully warmed-up temperature of 
automotive engines is lower during this 
season; but in the past it has not been 
possible to reap the benefits of the 
lowest possible viscosity oil during the 
summer months because the fully 
warmed-up temperature of engines 
would be above the safe limit for such 
an oil. Again, in unpredictable weather 
an engine which has been changed to a 
low viscosity oil for the winter season 
may be required to do a long-distance 
high-speed run on a comparatively 
warm winter day. In these circum- 
stances it is problematical whether, say, 
an S.A.E. 10OW grade would be adequate. 
Because of this most recommendations 
specify S.A.E. 20W grade for winter 
use although often 
an S.A.E, 10W 
grade could be 
t+ used with absolute 
safety. The 
modern all-season 
motor oil com- 
++ pletely eliminates 
\ this difficulty and 
allows the benefits 
of a low viscosity 
oil to be obtained 
all the year round, 
From Fig. 1 it 


will be seen that 
at O deg.F. the 
viscosity of the 


new all-season oil 
is the same as that 
of an S.A.E, 1OW 
ia grade, while at 
210 deg.F., owing 
to the much flatter 
temperature vis- 
jn cosity curve, it is 
equal to that of a 
conventional 
S.A.E. 30 grade; 
at 300 deg.F, the 
ee viscosity of the 
new oil is equal to 
that of an S.A.E. 
grade. The 
new oil, therefore, 
while having the 
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low viscosity TABLE |. Comparison of fuel and lubricating oil economy reached the stage 
characteristics of where oil con- 
winter oil at low Percentage saving in Percentage saving in sumption is high 
temperature, also uel. lubricating oil. the viscosity of the 
permits safe oper- Type of test All-Season Oil compared All-Season Oilcompared oil at the working 
ation at high oil with S.A.E.30 grade with S.A.E.30 grade temperature still 
temperatures during summer season during summer season plays an impor- 
NN eee : tant part in the 
increases in Min. Max. Av. Min, Max. Av. control of the 
; Controlled short duration ; 

ambient tempera- test runs 4 12 7 NIL NIL NIL consumption. A 
ture, hard driving : ainieal lighter grade lub- 
conditions or by Uncontrolled fleet tests, in ricating oil will 
combinations of volving all types of opera NII 15 5 NIL 50 15 more easily be 
both factors. tion in various parts pumped into the 
U.K. combustion space 

Effect on fuel : at ignany by the piston rings 
consumption Controlled high speed test : and also larger 

' made on German auto 0-5 1] 4 NIL 50 30 ~ fll ; 
Obviously the aged quantities will 
- - bahn (2,000 mile test 

saving in fuel average speed of 55 m.p.h seep past the valve 
which can be stems to be burnt 
obtained by the on the undersides 
use of the all- of the valve heads. 
season oil will vary with the type of It considered that if a similar This is borne out by experience in 


duty upon which the vehicle is engaged; 
the largest fuel saving will be obtained 
with vehicles engaged upon intermittent 
runs of short duration where the 
crankcase temperature never reaches 
warmed-up conditions, and the least 
saving on fast long distance runs. The 
importance of the warm-up period in 
determining overall fuel consumption 
can be understood from the fact that at 
least one hour’s driving is necessary 
before oil temperatures reach their 
maximum values. However, even under 
warmed-up conditions the advantage is 
still in favour of the all-season oil. 
Comparative data obtained from 
extensive fleet tests made in Southern 
England, the Midlands, Scotland and 
Wales, controlled fleet tests conducted 
from the Research Laboratory, and 
high-speed fleet tests made on the 
German autobahns are given in Table 1. 
All types of vehicle were 
engaged on these tests from 
the smallest British passenger 
car to large American models, 
together with some of the 
more popular Continental 
vehicles. The ages of the 
vehicles used for the work 
were representative of a 
cross-section of those in this 
country, the engine condition 
varying from 500 miles to 
40,000 miles since new or 
major overhaul, The results 
show, as expected, that the 
greatest advantage in fuel 
saving occurs on_ short 
journeys; but it is believed 
that this type of duty is 
representative of the manner 
in which the large majority 
of vehicles are operated. A 
survey made in the United 


States' has produced the 
following data:— 
Analysis of Passenger Car Trips 
Length of Percentage 
journey, miles of Trips 
0-2 28 
2-4 20 
4-6 15 
6-10 12 
10-16 10 
Over 16 15 


were made in this country, it 
not differ appreciably from the 


anal 
would 
aho ‘ 


Effect on lubricating oil consumption 
Apart from leakage, lubricating oil 
consumption can be attributed to three 
caus volatilization of the oil film 
which is left on the cylinder walls 
during the combustion stroke; pumping 
action of the piston rings; and seepage 
down the valve guides. The first of 
these causes can be discounted since 
oil consumption due to evaporation is 
ignificant with the lightest grades 
S.A.E. 5W viscosity range. 

The quantity of oil consumed due 
to the other two causes is directly 
related to the wear that has occurred. 
This is why the oil consumption of any 
engine gradually increases during its 
life. However, when an engine has 


onl 
in the 





Fig. 2. Assembling a radio-active engine into a Sunbury Engine 


service when using ordinary winter 
grade oils in worn engines. 
Thetemperature in the piston ring belt 
of the average engine is in the region of 
300 deg.F.; Fig. 1 shows that at this 
temperature the special oil has a viscosity 
equivalent to that of an S.A.E. 40 grade. 
Similarly, owing to the elevated tem- 
perature of the valve stems and guides, 
the viscosity of the oil in contact with 
these parts is at least equivalent to that of 
an S.A.E. 30 grade. Thus, as far as oil 
consumption is concerned the new oil 
should behave like the more viscous 
conventional oils; and it will be seen 
from the data on oil consumption pre- 
sented in Table 1 that the experience 
gained from the various service tests on 
the new lubricating oil bears out this view. 


Effect on starting 

A third advantage which is to be 
gained from the viscosity 
characteristics of the new oil 
is ease of starting throughout 
the year. A _ consideration 
of this aspect of engine 
performance has been pu- 
lished previously? in which 
the effect on starting of both 
mechanical factors as well 
as lubricating oil character- 
istics were discussed. 

The properties of the 
lubricating oil which affect 
starting are the viscosity at 
the starting temperature and 
the proximity of the pour 
point to the starting tempera- 
ture. It is obvious that the 
lower the viscosity of the oil 
the higher will be the speed 
at which the engine can be 
rotated, due to the decreased 
frictional losses; and refer- 
ence to Fig. 1 shows that for 
all temperatures below 100 
deg.F. the viscosity of the 
all-season oil is below that 
of an S.A.E. 20W grade oil. 
The estimated lowest tem- 
peratures at which conven- 
tional S.A.E.30 and 20W 
oils will permit starting from 
dead cold are 25 deg.F. and 
15 deg.F. respectively, com- 
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pared with 0 deg.F. for the new 
all-season oil. However, in temperate 
climates, starting at 0 deg.F. is not 
required, and the important factor is 
the increase in cranking speed resulting 
from lower viscosity at temperatures in 
the region of 20 deg.F. which is an 
extreme condition for the U.K. Under 
these conditions the initial torque 
required to turn the engine with the 
all-season oil is under half that of a 
conventional S.A.E. 20W oil and the 
final cranking speed will be about 50 
per cent higher. Increases in cranking 
speed will also be experienced at higher 
starting temperatures. Reduced wear 
and tear of the battery results from the 
reduction in power required to bring 
the engine to its starting speed, and a 
further improvement in battery life 
results from the fact that the battery 
can drop more in carazcity before it fails 
to start the engine. In addition, because 
of lower frictional losses, once the 
engine has started it is less likely to 
stall on release of the choke; this means 
that the choke can be released earlier, 
which is an additional contribution to 
the fuel saving experienced with the 
new oil. 

As previously stated* the effects of 
low viscosity oils on ease of starting 
can only be fully realized if the pour 
point of the lubricant is not approached 
too closely. However, with the new 
lubricating oil, the pour point is in the 
region of 40 deg.F. Therefore, 
adverse effects from this source can be 
discounted even under the most severe 
winter conditions which occur on the 
Continent. 


Anti-wear properties 

One of the most important features 
of the performance of a lubricating oil 
is its ability to reduce wear. The life 
of an engine, or at least the operating 
time between major overhauls which 
involve the expense of a rebore, is 
wholly governed by wear of the cylinder 
bores and piston rings. Wear in an 
engine can result from any or all of the 
following causes:— 
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175 deg.F. jacket temperature. 


1. Corrosion from acids in the 
products of combustion. 

2. Abrasion from foreign matter 
reaching the engine through the 
air intake, crankcase breather or 
with the lubricating oil. 

3. Indirect effects resulting from the 
presence of deposits. 

4. Oil starvation at start up. 

5. Rupture of the oil film at high 
temperatures with low viscosity 
oil. 

The problem of preventing the entry 
of abrasive material into the engine is 
mainly one of design and the use of 
efficient filters; nevertheless the in- 
creased film strength of additive motor 
oils can help to offset abrasive wear by 
reducing the tendency of small particles 
to rupture the oil film. Wear effect due 
to the build-up of deposits is almost 
entirely eliminated by the use of 
detergent additives, the importance of 
which will be amplified later. Oil 
starvation at start-up and rupture of the 
oil film are overcome the viscosity 
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B —MIL-L-2104A H.D, $.A.E. 30 
D —Regular $.A.E. 30 


Comparison of wear hs warm-up period and steady running conditions at 
ata obtained by using a radio-active piston ring 


characteristics and film strength pro- 
perties of the all-season motor oil. It 
has already been pointed out how the 
low viscosity of this oil at low tempera- 
tures ensures an adequate oil supply 
at start-up, while at the high tempera- 
tures its viscosity is equal to that of an 
S.A.E. 40 grade. 

Experience gained over many years 
has shown that the greatest wear in 
engines occurs when they are engaged 
upon short stop-start duties as in 
doctors’ cars, delivery rounds and taxi 
services. From a previous considera- 
tion, it appears that this type of duty is 
also representative of that of a large 
proportion of passenger cars. Although 
the type of duty which causes wear is 
well known it was not until compara- 
tively recently that is was possible to 
investigate thoroughly the fundamental 
mechanics. Prior to the advent of 
radio-active isotopes on a commercial 
scale the only method available for 
investigating the effect of lubricating 
oils on wear was to run the engine until 
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A—Daily running with warmed up engine 


Fig. 4. Comparison of cumulative effect of wear with all-season high performance oil and a typical premium motor oil 
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Fig. 5. Caterpillar L.1 pistons lubricated by (a) regu 


sufficient metal has been worn off the 
piston rings or cylinder bores to enable 
measurements to be made on a com- 
parative basis, by weighing the piston 
rings, and measuring the cylinder bores 
by micrometer or other sensitive 
measuring techniques. Wear r: over 
very short periods of time could not be 
obtained; and, because the engine had 


to be dismantled between each set of 


measurements, the arrangement of the 
piston rings was disturbed, which 
often led to inaccurate comparisons. 

The modern technique for investi- 
gating wear makes use of the fact that 
cast iron subjected to irradiation in an 
atomic pile becomes radio-active. A 
standard piston ring for a particular 
engine is subjected to irradiation for a 
period of four weeks in the neutron pile 
at the Atomic Energy Research Esta- 
blishment at Harwell. After irradiation 
it is allowed to stand for a week outside 
the pile so that the short-lived radiations 
from the impurities in the metal decay, 
and then it is transported to the engine 
test laboratory and fitted to the piston. 
Special long handled tools are necessary 
for this operation, together with other 
precautions, to avoid the personnel 
approaching too near to the irradiated 
piston ring. An illustration of an engine 
being assembled, with the radio-active 
ring in position, is shown in Fig. 2. 


(a) 


Fig. 6 


Sunbury engine pistons lubricated by 
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The principle underlying the radio- 
er technique for the measure- 
engine wear is that metal 
rem from the piston ring in the 
form of corrosive products or rubbed 
off due to abrasion is carried back to 
the sump by the lubricating oil. Conse- 
quently, the rate at which the radio- 
activity of the sump oil increases is 
directly proportional to the rate of 
engine wear which is taking place; due 
allowar however must be made for 
the natural decay in activity of the 
piston ring 

At the Research Station with which 
the authors are associated the practice 
which has been adopted is to circulate 
the sump oil continuously through a 
counting arrangement while the engine 
is running. The oil is pumped from 
the crankcase through an _ enclosed 
container surrounded by six Geiger- 
Miller tubes connected in series to a 
Scaler unit. After passing through 
the assaying vessel the oil flows back to 
the sump. The circulation rate of oil 
through this system is maintained at 
30 gallons per hour, which is equivalent 
to passing the whole of the oil in 
circulation through the counting 
arrangement once every minute. 

This method provides an accurate 
means with which to measure the 
radio-activity of the sump oil over 


active tra 
ment 


(b) 
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ar oll, (b) premium oil, (c) heavy duty oil, (d) all-season high performance oil 


periods as short as five minutes and 
allows continuous records of wear to be 
obtained. The other major advantage 
of the radio-active tracer technique is 
that when changing from one oil to 
another the engine is not dismantled 
in any way, but merely drained and 
flushed with the oil to be tested. How- 
ever, when investigations are made on 
lubricating oils containing additives 
which display anti-wear properties it 
has been found necessary to run the 
engine for several hours, and to repeat 
the flushing procedure before continu- 
ing with the next oil, as traces of these 
additives are sufficient to have a signifi- 
cant effect on results. During the work 
which led to the formulation of the new 
motor oil the maximum use was made 
of the radio-active tracer technique. 
The Sunbury Engine* was chosen 
for this investigation as it was designed 
for research work, and was easily 
adaptable for running under practically 
any operating conditions. 

In the preliminary work it was found 
that the total wear incurred during the 
first 10 minutes after starting from cold, 
using a regular grade motor oil, was 
equivalent to that which took place 
during six to eight hours running at 
fully warmed-up conditions, or that the 
average rate of wear during the first ten 
minutes after starting the engine was 


(¢) 


1) regular oil, (b) premium oil, (c) all-season high performance oil 
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between 30 and 40 times as great as 
during warmed-up running. Although 
a substantial increase in the wear rate 
obtained, between 8 and 10 times, when 
the jacket temperature was maintained 
at the low temperature of 75 deg.F., it 
was demonstrated that the high rate of 
wear during the first several minutes 
after start-up was not merely due to 
running with a low jacket temperature. 
Subsequent work led to the conclusion 
that the wear observed at start-up is, 
in fact, largely a result of corrosion 
which occurs while the engine is shut 
down overnight. After shut down 
condensation of the acidic gases left in 
the cylinder occurs and the acidic 
condensate attacks the cylinder walls 
and piston rings. During the short 
period following start-up both the metal 
contained in the products of corrosion, 
and the particles of metal removed by 
abrasion due to these products of 
corrosion, are carried down to the sump 
and give the indication of a very high 
rate of wear. After the nature of the 
wear which occurs in vehicles engaged 
in stop-start duties had been deter- 
mined, steps were taken to incorporate 
additives into the lubricating oil which 
would prevent this wear, or at least 
reduce it to a minimum, 

For the final testing the radio-active 
tracer technique was used in conjunc- 
tion with operating conditions which 
simulated those likely to be encountered 
in practice. The engine was started up 
from cold and run up to steady opera- 
ting conditions of 2,500r.p.m. at a 
b.m.e.p. of 60 lb/in*. The thermostatic 
temperature controller in the water 
jacket was set to bring the water jacket 
temperature up to 175 deg.F. in the 
first 10 minutes after starting the engine, 
which is the approximate time taken for 
a modern vehicle fitted with a thermo- 
stat to attain warmed-up conditions in 
the cooling water system. 

Comparative results obtained from a 
Regular S.A.E. 30 grade, an oil repre- 
sentative of currently additive-type 
Premium S.A.E, 30 grade oils, the All- 
Season High Performance Motor Oil, 
and an H.D. S.A.E. 30 oil which had 
received MIL-L-2104A approval, are 
shown in Fig. 3. Although the curves 
show only one period of operation, the 
engine had been run for at least one 
preceding period on the same oil. 

Apart from the almost negligible wear 
rates of both the H.D. and the all-season 
motor oil at steady operating conditions, 
indicated by the slopes of the curves, it 
will be noted that no increase in wear 
rate, over and above the very low wear 
at steady running conditions, was 
recorded with the all-season motor oil. 
It is considered that the reduction in 
this respect compared with the Heavy- 
Duty oil is a function of the surface- 
protecting properties and the viscosity 
characteristics of the new motor oil, 
which ensure that corrosion during 
shut down does not take place and that 
adequate quantities of oil are immedi- 
ately available on start-up. 


Fig. 4 demonstrates the cumulative 
effect of eliminating start-up wear and 
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TABLE Il. Results of sludging tests in 2:2 litre automotive engine 


*Total merit rating for 


Weight of sludge 











Test oil condition of engine settled in sump 
Parts Ib. 
Regular oil 74 20 
Premium oil 84 13 
All-season high performance 91 03 


oil 


*100 merit rating ts given to a perfectly clean engine. 


reducing the wear at steady running 
conditions to a very low level. The 
assumptions made in this comparison 
are that the engine is started only once 
during the day and that it runs con- 
tinuously for four hours at 30 m.p.h. 
It will be appreciated of course that if, 
as is more usual, more frequent cold 
starts are made the divergency of the 
two curves will be correspondingly 
greater. 


Engine cleanliness 

The ability of a lubricating oil to 
maintain an engine in a clean condition 
is of prime importance. If an engine is 
kept free from deposits there is a further 
reduction in maintenance costs over and 
above that resulting from reduced wear, 
because of less frequent overhauls, The 
factors that have to be taken into 
account when designing a lubricating 
oil to give maximum performance with 

respect to engine cleanliness are:— 
1. The stability of the oil itself; under 
the high temperature conditions 
which the lubricating oil en- 
counters on the cylinder walls and 
in the piston ring belt, unstable 
oils form insoluble resins which 
give rise to lacquer and carbon 
deposits, These deposits are due 
to the direct oxidation of the oil 





(a) 


occur 
com- 


reactions which 
oil and hot 


and to 
between the 
bustion gases. 

2. The ability of the oil to prevent 
the formation of combustion 
chamber deposits which, if allowed 
to build up, will cause pinking 
and increase the octane number 
requirement of the vehicle. 

3. The ability of the lubricating oil 
to keep in suspension in a very 
finely divided state, carbonaceous 
material, lead compounds, and 
other solid or easily oxidisable 
fluid contaminants which originate 
from the combustion chambers. 
These materials can cause piston 
ring sticking and other troubles, 

4. The ability of the oil to prevent 
the formation of sludge deposits 
such as occur under low tempera- 
ture stop-start conditions. 


Oil stability 
Stability of a lubricating oil is 
connected with the selection of the 


most suitable crude stocks and with the 
type and degree of the. refining treat- 
ments. While the use of additives in 
poor quality basic oils will improve 
their performance, it is only possible to 
attain the really high performance 


fq 
ts 





(b) 
Fig. 7. Lubricating oil filters after 6,000 miles service tests in a commercial spark-ignition 
engine, lubricated by (a) regular oil, (b) premium oil, (c) all-season high performance oil 
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Fig. 8. Results of Chevrolet L.4 high temperature 
bearing after tests on regular oil and (b) a non-corr 
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(b) 
bearing test, showing (a) a corroded 
ed bearing after tests on all-season 


high performance « 


standards by using properly refined 
basic components, 


Combustion chamber deposits 

The build-up of combustion chamber 
deposits raises the octane requirement 
of the engine and even causes pre- 
ignition; this results in a_ higher 
proportion of running in lower gears 
to avoid pinking with consequential 
increases in fuel consumption, or to the 
extra expense of frequent top overhauls. 


Experience has shown that careful 
selection of a basic distillate oil of 
narrow boiling range, rather than 


blending light and heavy components 
to obtain a particular viscosity, does 
much to reduce combustion chamber 
deposits. Oils prepared in this way 
give much longer running times during 
which the octane requirements of the 
engine are fully satisfied by available 
fuels, 

Combustion chamber deposits are 
also influenced by the additives used in 
detergent oils and care must be taken 
to ensure that these do not have an 
adverse effect. However, certain types 
of additives play a significant part in 
reducing combustion chamber deposits. 
The small amount of ash which results 
from normal oil consumption has the 
property of rendering combustion 
chamber deposits friable when a suit- 
able type of additive is used, and both 
the additive ash and carbon deposits 
are then continuously purged from the 
combustion space and exhaust valves 
in the form of a fine powder. 


Piston deposits 
Their importance may be seen from 
the following considerations: — 
1. The formation of lacquer and 
carbon in the ring belt zone 
restricts the operation of the 


piston rings; this leads to increased 
blow-by and, in turn, to charring 
of the oil film and high rates of 
2. Carbon deposits may also flake 
ff when they reach a certain 
thickness, and abrasive wear en- 
ues due to the grinding of these 
irbon chips by the operation of 
the piston in the cylinder. 
3. Lacquer deposits on the piston 
skirt prevent the heat flow from 
piston through the cylinder to 
the water jacket, This causes the 
piston temperature to increase and 
accelerates the processes of 1 and 2 
above 
Owing to its inclusion in widely 
publicised specifications’*~’ the Cater- 
pillar L.1 zest procedure*® has come to 
be regarded as the criterion for high- 
performance lubricating oils with 
respect to detergency under endurance 
conditions of operation. To meet the 
generally accepted standards for a high- 
performance detergent oil a virtually 
clean piston must be obtained when the 
oil is tested by this procedure. The 
relative Caterpillar L.1 performance of 
the new motor oil is demonstrated in 
Fig 5 
The Caterpillar L.1 procedure proves 
the performance of detergent oils for 
the type of duty which it simulates, and 
gives a good first indication of the 
detergency of an all-purpose lubricating 
oil. However, it is also necessary to 
ensure that an oil displays the same 
characteristics when subjected to con- 
ditions pertaining to a gasoline engine. 
To cover this aspect tests have been 
carried out simulating hard-driving 
conditions, using the Sunbury engine*-* 


which a spark ignition engine of 
24 in bore and 34in stroke. For this 
test the engine was operated at a speed 
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of 2,500 r.p.m., a b.m.e.p. of 80 Ib/in*, 
an oil temperature of 170 deg.F. and 
convection cooling only of the cylinder 
liner; the duration of the test was 
150 hours. The engine was run with 
an abnormally high cylinder tempera- 
ture which accelerates the breakdown 
of oils prone to this trouble. Fig. 6 
compares the performance under these 
test conditions of the new oil, a regular 
grade and a _ currently marketed 
additive-type Premium Motor Oil. The 
high level of detergency of the new oil 
is shown by reference to Fig. 6. 


Cold sludging 


The remaining engine cleanliness 
factor which has to be considered in 
formulating the ideal oil is the ability 
to prevent the formation of sludge in 
engines run with low sump tempera- 
tures, or under city driving stop-start 
conditions, which entails a high proper- 
tion of idling. Sludge in an engine 
results from solid products of com- 
bustion, partially burnt fuel, and water 
carried down to the sump with the 
blow-by past the pistons, together with 
break-down products from the oil. 
From the nature of the resulting deposits 
it is evident that the water from the 
combustion emulsifies with the break- 
down products of the oil and partially 
burnt fuel and in so doing coagulates 
the solid contaminants to form a pasty 
material with the consistency of 
mayonnaise. 

Sludge formation results in early 
choking of scraper ring grooves and oil 
filters. Choking of scraper rings cannot 
be tolerated because it causes high oil 
consumption. Filters choke because the 
coagulates will not pass through the 
fine pores; hence, either frequent 
servicing is necessary or the filter is 
by-passed and the harmful solid 
materials are allowed to circulate 
through the oil system. 


Fatigue and resultant early failure of 
white metal alloy bearings are also 
associated with sludge formation. The 
coagulates of sludge enter the bearing, 
and, as they come under load, displace 
the soft bearing metal to form a crater. 
After causing the damage the solid 
particles are then flushed from the 
bearing by the oil stream; but the rim 
of the crater forms a raised area where 
load concentrations cause partial inter- 
ruption of the oil film, leading to 
excessive heat and accompanying 
fatigue. It has been stated*® that 
temperature rise in bearings is one of 
the most frequent causes of fatigue 
failure and that the life of a tinbase 
babbit bearing is approximately doubled 
by reducing the bearing back tempera- 
ture from 280 deg.F. to 250 deg.F. 

Corrosion of metal parts and valve 
spring failures are associated with 
sludge deposition. The consistency of 
the sludge is such that it adheres to any 
surface which is not being continually 
wiped by a mating component; the 
water in the sludge is in direct contact 
with the metal and corrosion ensues. 
With valve springs this corrosion takes 
the form of small pits on the highly 
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stressed surface which lead to stress 
concentrations and failure through 
fatigue. 

To overcome the problem of sludge 
formation a lubricating oil must have 
adequate dispersant properties, and 
inherent stability to prevent the forma- 
tion of oil break-down products which 
act as the emulsifying agent. In the 
modern high performance lubricating 
oil both of the necessary qualities are 
obtained by using selected basic 
lubricating oils, and detergent and 
anti-oxidant additives. 

A laboratory engine test has been 
devised at the Sunbury Research 
Laboratory to investigate sludge form- 
ing tendencies. This involves running 
a four cylinder 2-2 litre automotive 
spark ignition engine through a fixed 
cycle of conditions, Each cycle consists 
of an idling period of three minutes 
duration followed by ten minutes at 
warmed-up conditions, and finally, a 
further period of two minutes at idling 
conditions. The engine is then shut 
down for 15 minutes during which time 
cold water is circulated through the 
jacket and sprayed on to the outside of 
the sump. This reduces the tempera- 
tures within the engine to _ those 
encountered at starting from cold before 
the operating cycle is repeated. To 
simulate the increased blow-by in a 
worn engine in a manner which enables 
a close control of operating conditions 
to be maintained, the piston rings are 
assembled with gaps of 0-075 in 
instead of the standard 0-012 in. 

It has been found that a test duration 
of 500 cycles enables accurate assess- 
ments to be made of the ability of a 
lubricating oil to prevent sludge. The 
sludge is assessed by a merit rating 
based on the thickness and extent of 
the deposits on individual engine 
components, and by the weight of 
sludge which separates in the sump 
after allowing the sump oil to stand for 
two hours. Comparative data obtained 
using the above test procedure are 
given in Table II and the relationship 
of these data to service performance is 
indicated by Fig. 7 which compares 
the condition of oil filters taken from 
three cars which had each completed 
6,000 miles on the road, 
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Corrosion of copper-lead bearings 

Bearings of this type have a higher 
load carrying capacity than that 
exhibited by white-metal alloys, and 
their use is becoming more widespread 
as power/weight ratios of engines are 
increased. However, they are not 
entirely free from possible trouble as 
they are susceptible to corrosion from 
oil break-down products both at very 
high and at very low temperature 
operating conditions, 


High temperature corrosion 

The chevrolet L.4 test* has been used 
for many years to ensure that high 
temperature corrosion troubles will not 
be encountered in service. This test 
procedure is included in specifications 
for heavy-duty oils, and it has been 
stated by authoritative bodies that since 
its adoption no high temperature 
corrosion troubles have been en- 
countered in service, The only objection 
that has been made to the procedure 
is that its severity is far above that of 
any service conditions, and the degree 
of safety given by oils which pass the 
test is considerably greater than is 
really necessary. 

Fig. 8 illustrates the difference in 
appearance of a Chevrolet L.4 bearing 
after a test on the new all-season high 
performance motor oil, which gave 
complete freedom from hot corrosjon 
of copper-lead bearings, and a test on a 
typical Regular grade oil, which gave 
heavy corrosion. 


Low temperature corrosion 

The cold corrosion which may be 
encountered with copper-lead bearings 
results from the break-down of certain 
additives in the presence of acidulated 
water originating from the condensation 
of blow-by gases when engines are 
run at low temperature in cold climatic 
conditions. The trouble is really one 
which can, to a large extent, be over- 
come by taking the necessary steps to 
ensure that engine temperatures are 
kept as high as possible, such as by 
using radiator muffs and blanking off 
sections of the radiator under severely 
cold conditions. Other factors which 
can contribute to this type of corrosion 
are poor design of the oil sump and 






inadequate allowance for crankcase 
ventilation. If the area of the sump 
exposed to the air stream under a 
vehicle is unnecessarily large consider- 
able condensation will take place on the 
walls of the sump and in the breather 
pipe in cold conditions; good crankcase 
ventilation is very effective in reducing 
condensation. 

The structure of the copper-iead 
bearing itself also has an influence on 
the severity of the cold corrosion as 
fine grained copper-lead bearings are 
less prone to the trouble than are 
coarse grained bearings'’. Even so, 
occasional cases of severe cold corrosion 
of copper-lead bearings do occur in 
service. On the basis that the ideal oil 
must perform satisfactorily under any 
conditions, the necessary steps have 
been taken with the all-season oil to 
cover this contingency. 

The laboratory engine test which has 
been devised to ensure freedom from 
cold corrosion again makes use of the 
Sunbury engine. For this test it is 
operated at a speed of 2,000 r.p.m. and 
a b.m.e.p. of 80 Ib/in®. The jacket and 
sump temperatures are maintained at 
104 deg.F., and the blow-by gases 
leaving the crankcase are cooled to 
80 deg.F. which is a few degrees 
below their dewpoint; in addition, the 
humidity of the intake air is controlled 
by means of an ice tower. These 
measures effectively control the amount 
of condensation in the crankcase from 
the blow-by gases and ensure good 
repeatability. As the rate of break-down 
of the additive to give this type of 
corrosion is governed by the amount of 
blow-by encountered, ring gaps are 
increased to give a constant blow-by 
rate of four times that which would be 
obtained with a new engine which had 
completed its break-in run, 

The duration of the test is 50 hours, 
and, as in the high temperature 
Chevrolet L.4 test, the assessment is 
based upon both the weight loss and 
appearance of the bearings. Fig. 9 
shows a bearing after a test on the all- 
season high performance oil compared 
with that after a test on a heavy~duty 
oil which met the requirements of 
MIL-L-2104A and DEF/2101A speci- 
fications, but was nevertheless shown 





(b) 


Fig. 9. Results of low temperature bearing corrosion test in Sunbury engine, showing (a) corroded bearing after test on MIL-L-2104A oil 


containing unstable additive, and (b) non-corroded bearing after test on all-season high performance oil 
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by this test to contain an additive 
which was unstable in the presence of 
acidic condensate from blow-by gases. 
Service tests made on the Continent in 
Alpine country under winter conditions 
have been used to establish the practical 
value of this cold corrosion test. 


General conclusions 

The unique viscosity characteristics 
of the new high performance oil make 
for economy in fuel and lubricating oil 
consumption, easy starting, and pro- 
longed battery life. A very major 
reduction in engine wear is achieved, 
brought about largely by the anti-wear, 
detergent, and anti-oxidant additives 
incorporated in the formulation. These 
result in considerable overall economy 
in operational costs. The detergency 
characteristics of the new oil are those 
of a high quality heavy-duty oil, 
ensuring a considerable extension of 
the time before decarbonization becomes 
necessary. 

It will be seen from the considerations 
cited in this article that in every aspect 
of engine lubrication, throughout the 
wide variety of operating conditions 
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encountered in service, an oil prepared 
from selected base materials and con- 
taining well balanced proportions of 
suitable additives shows very marked 
advantages over previously marketed 
oils. The distance that can be covered 
between oil changes will depend upon 
factors such as the amount of dust in 
the atmosphere and the degree of 
filtration of the air-intake and crankcase 
breather which affects the amount of 
dirt entering the engine. The quality 
level of the new oil ensures that it will 
remain effective for relatively long 
periods; but it is not recommended that 
oil change periods should be extended 
beyond those recommended by the 
manufacturer if the full benefits are to 
be obtained. 

In conclusion, the authors wish to 
thank the Chairman of The British 
Petroleum Company Limited for per- 
mission to publish this article which 
covers work carried out on the per- 
formance of motor lubricating oils at 
the Sunbury Research Station, and their 
co-workers who have been engaged 
upon the development of the all-season 
high performance motor oil. 
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RECENT PUBLICATIONS 


Brief Reviews of Current Technical Books 


Engineering Dynamics, Vol. IV: 
Internal. Combustion Engines 
By C. B. Biezeno and R. Grammel, 


Glasgow: BLAckie anpd Son, Ltp., 17, 
Stanhope Street, C.4. 1954, 7 10. 
282 pp. Price 50s. 

Text books and elementary lecture 


courses covering the syllabus of engineer- 
ing mechanics have to deal mainly with 
simplified academic problems, For want 
of space and time, the more complex 
practical problems met with by designers 
cannot be treated adequately in these 
works. Moreover, they cover such a wide 
range of applications that they are, in 
many cases, of limited value for reference 
purposes or for use in specialized branches 
of engineering. However, this book is 
different in thet it covers a specialized 
field of engineering and the authors have 
set out to make it in effect a continuation 
of the usual text book. In fact, it virtually 
represents a post graduate course, 
Throughout the book, the assumption is 
therefore made that the reader is well 


versed in elementary mechanics and 
mathematics. 

The authors have kept in mind the 
facts that technical problems are 


ponerey worth solving only if they can 
pe applied in practice, and also a solu- 
tion 1s complete only when all the details 
of the prob can numerically enum- 
erated with a tolerable amount of arith- 
metical work, A whole chapter of the 
book has been devoted entirely to methods 
of solution of problems. Solutions are 
not given merely in outline, but every 
detail has been developed in the way in 
which a designer has to do the work. 
Since the solutions are given in great 
detail, it has been possible to include only 
a limited number of the more important 
technical problems. Treatments of special 
subjects that have been extensively 
covered in other publications have been 


shortened and in some cases omitted. The 
authors have aimed at dealing mainly with 
those problems to which they could con- 
tribute something of their own. This is 
a sound aon ip since those who have 
worked on and contributed to a solution 


of a problem are generally best qualified 
to explain it to others. 

Part | of the work deals with inertia 
forces. It is divided into the following 
sections: the one-cylinder engine; the in- 
line engine; engines with special features; 
V-, multi-row and radial engines with 


articulated connecting rods; V-, fan-like 
in banks and radial engines, rotary and 
counter-rotating engines. Part II is headed 


“ Power smoothing ” and it comprises two 
sections: one is the one-cylinder engine 
and the other the multi-cylinder engine. 
Part III deals with torsional vibrations. 


The Grand Prix Car, Vol. 1 


By Laurence Pomeroy, F.R.S.A., 
M.S.A.E. 

London: Motor RACING PUBLICATIONS 
Ltp., 8la, Grays Inn Road, W.C.1. 
84 = 11. 268 pp. Price 63s, 

This, the second edition of “The Grand 
Prix Car,” is being sold exclusively 
through Temple Press Ltd, Whereas the 
first edition was in one volume entitled 
“The Grand Prix Car 1906-1939,” the 
new one is in two, Volume I dealing with 
the same period as the whole of the first 
edition. The text in the second edition 
has been revised and extended. It is illus- 
trated by 87 line drawings, 13 two-page 
pull-out drawings and 32 pages of plates, 
as well as 14 pages of L. c Cresswell’s 
pencil sketches reproduced by photo-litho 
An appendix gives details of both the 
results and fastest laps in the 200 most 
important races up to the outbreak of 
World War II. 

Of the Grand Prix cars for which detail 
descriptions and drawings are given, the 


earliest was built in 1908. It had an engine 
of 12 litres swept volume, and attained a 
maximum Prcnim 4 of 100m.p.h. The last 
car described is the Mercedes Benz 1939 
model, which had a swept volume of only 
3 litres but a maximum speed of little 
under 200 m.p.h. This book should be of 
considerable interest both to technicians 
and to racirg enthusiasts. 


Verschleiss, Betriebszahlen und 
Wirtschaftlichkeit von Verbren- 
nungskraftmaschinen (Wear, 
Performance and Economy of 
Internal Combustion Engines) 


By Dr.-Ing. Carl Englisch. 

Vienna: SPRINGER VERLAG, Molkerbastei, 
5. 1953. 74104. 228 pp. 393 illus- 
trations and graphs. Price $12.70. 

This work is the 14th volume of “Die 
Verbrennungskraftmaschine” (The In- 
ternal Combustion Engine) edited under 
the auspices of Prof. Dr. Hans List, Graz. 
In this work, the author, who is a well- 
known Continental authority, deals with 
all possible aspects of wear in piston-type 
internal- combustion engines as used in 
automotive, stationary and marine applic- 
ations, The references to the various types 
of surface finishes employed for certain 
components provide valuable information. 

Individual chapters are devoted to 
cylinders, pistons, valves and bearings, 
with a special reference to the wear charac- 
teristics of alloy bearing materials. In the 
section dealing with the economic aspect 
of the internal combustion ine, the 
author in dealing with the details of fuel 
consumption relates those with certain 
features of design and presents thereby 
a study which throws some interesting 
light on details based both on pure 
research and operating experiences. In 
this section reference is also made to 
research work on engines equipped with 
exhaust-turbo compressors. 
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SYNTHETIC PAINT FINISHING 


Perfectair Plant for the Swallow Doretti 


N interesting automobile body 
A painting plant for the two-litre 
Doretti sports car was recently 
instailed by Perfectair Ltd., 314-314A, 
Balham High Road, London, S.W.17, 
at the Walsail works of Swallow Coach- 
building Co, (1935) Ltd. Complete 
synthetic paint treatment is carried out. 
Essentially, the plant, which is arranged 
for batch production, comprises a dry- 
off oven, a spray booth with entrance 
and exit vestibules, a primer stoving 
oven, and an enamel stoving oven. 
Access to both stoving ovens is from 
the spray booth exit vestibule. To faci- 
litate ease of treatment and spraying, 
the car body is mounted on a revolving 
spit-type truck, which is manually 
pushed through the sequence. 

Before any painting is carried out, 
Deoxidine is applied to the aluminium 
body. This is done to produce a surface 
to which the paint will key. After this 
application, the body is given a cold 
and a hot water rinse, and is then 
pushed in to the dry-off oven where 
the moisture 1s evaporated in 15 
minutes at 300 deg F. From the dry-off 
oven the body on its truck is pushed 
into the spray booth. Two coats of high 
lustre primer surfacer are applied wet- 
on-wet, and the body is then trucked 
into the primer oven where it is stoved 
for 25 minutes at 350 deg F. After this 
stoving, synthetic stopper is applied to 
the hot body prior to water-sanding. 
Following this, the body is again 


Fig. 1. 


rinsed and then dried off as before in 
the dry-off oven. 

Betore any colour is applied, the 
body is wiped off with spirit in the 
open shop and then tack-ragged in the 
air conditioned entrance vestibule of 
the spray booth. One coat of sealer, 
followed by two coats wet-on-wet 
colour are then applied underneath the 
bonnet, round the bonnet edges to the 
door shuts, underneath boot-lid, 
around the voot-lid shuts. This paint 
application is stoved for 25 rhinutes at 
315deg F in the primer oven, On 
leaving the oven the body is inspected 
and is then dry-flatted and rubbed 
down with spirit. Following this the 
body is again pushed into the entrance 
vestibule of the spray booth for a 
further rubbing down with tack-rags. 
Finally, two coats of synthetic enamel 
are applied and the body is then 
stoved in the enamel oven for 45 
minutes at 275 deg F. 

This plant is situated in an aircraft 
hangar, as may be seen from Fig. 1. 
In this illustration, the two stoving 
ovens are shown in the foreground 
with the spray booth entrance in the 
centre and the dry-off oven in the 
background. All three ovens are of the 
forced-air circulated convection type. 
The dry-off and primer ovens have 
direct gas-fired furnaces, but the 
enamel oven is operated on an indirect 
gas-fired system to prevent discharge 
of the products of combustion into the 


oven. All three ovens have pneumatic 
ally operated vertical lift doors and the 
primer and enamel ovens also have 
“winching out” gear for withdrawing 
the stoved bodies. To ensure correct 
stoving times, time switches operate 
warning lights that indicate when the 
body should be withdrawn. 

Fig. 2 shows the enamel oven with 
both doors open. The smooth steel 
panelled interior facilitates cleaning 
and thereby ensures the completely 
dust-free atmosphere that is essential 
for perfect stoving. The forced ais 
supply or distribution duct is sunk 
below floor level, the air being deli- 
vered into the oven along the longi- 
tudinal centre line. The air exhaust or 
recirculation duct is mounted at ceiling 
level. Air exhaust slots are provided 
along the entire length of this duct. 

As cleanliness is an absolute essential 
for all synthetic paint plant, particular 
attention has been given to the atmo 
spheric conditions of the various zones 
in which the work is carried out. The 
entrance vestibule—where all tack-rag 
operations are carried out—, the spray 
booth—where all paint is applied—, 
and the exit vestibule—through which 
the wet painted body is transferred 
from the spray booth to either the 
primer or enamel oven—are al] totally 
enclosed pressurized areas. They have 
sides and ceilings fabricated from com- 
pletely smooth steel panels, so that 
there are no ledges where dust can 














General view of Perfectair synthetic paint plant for the two-litre Swallow Doretti 











Bujaors JO} YOO Aesds 242 Wor Buiwos Apog & YUM 2jNQIISeA xe ayy *S “By uonesedo jo a2Ua!UaAUO? 40) 42Ns2 dds B UO pe3UNOW si Apog ayy “> “Biy 





January 1955 





R 


E 


. 
4 


punosdy2eq Ul @jNQIISeA a2UeIIUe YIM YI0COg Aeuds ay, “¢ “BIy 


— 

— 

= i 
=Z 
_— 
~re 
ae 
= 2. 
-_-= 
- 


ae ae 





January 1955 


accumulate. 

Fig. 3 snows in the background a car 
body and truck about to enter the 
entrance vestibule. The paint spraying 
booth is in the foreground of this illus- 
tration. An interesting feature of this 
booth is that the air distribution is 
more in a diagonal direction, left-hand 
top to rignt-hand bottom, than is 
customary in the conventional down- 
draugnt type booth. This direction of 
air distribution is particularly desirable 
for operation in conjunction with the 
spit-type truck. The angle of paint 
spray remains constantly in one direc- 
uuon because the operator can bring the 
part to be sprayed into the most con- 
venient position merely by rotating the 
body, which is pivoted at its ends, see 
Fig. 4. It will be noted that the oper- 
ator does not need a mask. Conse- 
quently the over-spray is always 
directed towards the water-washed side 
of the booth; the cross current or air 
movement in the booth assists this. 

Air is supplied through secondary 
filters arranged in the angled and hori- 
zontal ceiling of the booth. The filters 
are of the oil-impregnated scrim- 
covered replacement type. Fume and 
paint laden air is exhausted through 
scrub>er tubes mounted in a horizontal 
opening in the water-washed back of 
the booth. The contaminated air is then 
drawn through a further paint-elimin- 
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ating section before being discharged 
to the atmosphere. 

The balance of supply and exhaust 
air in the booth is of great importance. 
Actually, less air is supplied to the 
booth proper than is exhausted from it. 
The make-up comes from the two 
vestibules, so that there is a constant 
infiltration of air from the vestibules 
to the booth. Of the total twelve c.f.m. 
air supply, eight c.f.m. go direct to the 
spray booth and two c.f.m. go to each 
vestibule, Of the air supplied to the 
entrance vestibule there is one c.f.m. 
spilled through the silhouettes, and one 
c.f.m. goes into the spray booth; 
similarly with the supply to the exit 
vestibule, one c.f.m, passes into the 
spray booth and one c.f.m. spills through 
non-return louvres. Exhaust from the 
spray booth is at the rate of ten c.f.m. 
Experience has shown that if this very 
fine air balance is not accurately main- 
tained, the drift of air from the booth 
to the vestibule will cause paint 
“ ghosting ” on bodies which are 
receiving treatment either just prior to 
or subsequent to operations in the 
spray booth proper. 

For delivery to the spray booth and 
the vestibules, air from outside the 
building is drawn through a primary 
air filter of the viscous automatic self- 
cleaning type. From the filter, the air 
passes through an indirect gas-fired 





pre-heater battery. This type of heater 
was installed because the factory heat- 
ing plant was not capable of providing 
all tne heat required for the fresh air 
make-up system. After passing through 
the battery the air is drawn through an 
air washer or humidifier to give the 
correct humidity conditions for the 
application of the synthetic enamel, A 
secondary heater served by the factory 
low-pressure hot water heating system 
is mounted at the outlet of the 
humidifier. 

The prime mover for the air supply, 
namely the centrifugal double inlet fan, 
is connected to this heater battery. It 
delivers the air through the secondary 
air filter cells by a system of ducting 
into the spray booth proper and the 
entrance and exit vestibules. This 
arrangement ensures that air at 
known and predetermined temperature 
and relative humidity is supplied to 
these three zones at all times. Fluor- 
escent lighting is provided in the spray 
booth and the vestibules. It is arranged 
behind glazed apertures, so designed 
as to give a flush face with the inside 
surface of the panelling. The light 
intensity in the entrance vestibule and 
spray booth is such as to give 40ft 
candles at the surface of the work. This 
plant has been remarkably successful 
both for quality of work and economy 
of operation 


PAINT DRYING PLANT 


Metrovick Infra-red Heating Installation for Finishing Small Machine Components 


TH4T infra-red heating can be used 

with advantage to accelerate finish- 
ing processes, even in relatively small 
plants, is demonstrated by the Metro- 
vick equipment recently installed at the 
factory of Messrs. E. P. Barrus, of 
Acton. The components being treated 
are mostly grey or malleable iron 
castings for the Black Hawk power 
presses manufactured by the Company. 
An air-drying synthetic paint, specially 
compounded with appropriate solvents 
to meet the requirements of the installa- 
tion by Trimite Ltd., is sprayed on the 
previously degreased and cleaned parts 
in a single heavy coat. No primer is 
used. The spray booth is hooded and 
an extractor fan draws off the fumes by 
way of ducting. 

The conveyor is a standard Teleflex 
‘705 cable type running in a rectangular 
circuit approximately 27 ft by 7 ft. 
Track lines are supported at each end 
on wall brackets and at the centre by a 
transverse beam on a single stanchion 
on which is mounted the control gear. 
Hangers are arranged at intervals of 
15in and the work-holding jigs are 
rotatable through 360 deg. Drive is 
by a 1 h.p. motor and a belt reduction 
gear, giving alternative speeds of 12 in 
and 18in per min. The weights of 
individual components range from less 
than 1 lb to 17 1b and the maximum 
loading per hanger is 21 lb. As regards 
dimensions a loaded hanger must pass 
through apertures 8 in. wide and 36 in 


high in the ends of the spray booth. 

Divided on a vertical longitudinal 
plane, the oven is 6ft long and each 
half is independently mounted on four 
castoring wheels. Thus it is possible 
to adjust the width of oven to accom- 
modate the work and also to change its 
position in relation to the spray booth 
to vary the paint solvent ‘“‘flash-off”’ 
time before the part enters the oven. 


4 


_Y. a 


Standard Metrovick infra-red tubular 
sheathed elements are used, having a 
maximum electrical loading of 31:8 kW. 
The equipment includes regulators to 
permit stepless variation of heat input. 
Controls are interlocked so that the 
conveyor can be run while the oven is 
switched off, but the oven can be 
switched on only when the conveyor is 
in operation. 


a 


Metrovick infra-red paint-drying oven at the works of E. P. Barrus, Led. 
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AUTOMOBILE FANS 


A Rational Method of Design to Avoid Protracted Development Work 
L. Koffman, Dipl.-Ing., M.I.Loco.E. 


J. 


HE design of automobile fans 

i scarcely presents difficulties once 
the fundamental dependencies have 
been recognized and the performance 
limits, set mainly by aerodynamic and 
noise considerations, are fully appre- 
ciated, Performance limits have already 
been studied’, so this article deals only 
with a simple method of fan design, the 


effectiveness of which, for the type of 


application considered nee, has been 
verified by a considerable number of 
practical applications. The importance 
of rational methods of fan design and 
performance prediction is becoming 
increasingly appreciated because of the 
difficulty of ensuring adequate engine 
cooling in the face of increasing 
outputs and current body design trends. 
Even 80, in many instances, fans are 
still developed through successive ap- 
proximations of the “twist it and try” 
variety of blade evolution, and often the 
results sought are fundamentally 
impossible. 

Because of relatively large obstruc- 
tions, in the shape of auxiliaries or the 
complete engine, encountered down- 
stream of the fan in most instances, the 
values of pressure head against which 
the fan has to work must be based on a 
number of assumptions, the accuracy 
of which will affect the effectiveness of 
the resultant design. Furthermore, the 
magnitude of the pressure head is often 
influenced by subsequent changes in 
installation; this should be allowed for 


we 





design stage and conservative 
are called for when consider- 
ing pressure values against which the 
requisite air flow will have to be 
maintained, 


in the 
estimates 


Flow conditions 


Air approaches the fan blades axially 
at a velocity C,, ft/sec. This is obtained 
from C,,<V/A, where V is the air 
flow in ft*/sec, and A the effective fan 
area in ft’, given by A=(7/4) (D*—d?*) 
where D and d are respectively the 
blade tip and fan hub diameters, in ft. 
If U is the blade rotational velocity, in 
ft/sec, at any radius, the relative air 
velocity W in ft/sec is given by the 
vector sum of U and C,,, Fig. 1. The 
work done upon the air by the fan 
results in the air being deflected and 
leaving the fan at an absolute velocity 
C,, The absolute air velocity and the 
velocity relative to the blade can be 
represented in a common diagram, 
Fig. 1, from which it will be noted that 
the conditions downstream of the fan, 
i.e, the pressure rise, will depend upon 
the magnitude of the whirl component 
C,, in ft/sec. This is given by C, 
4p/nepU, where 4p Ib/ft*® is the total 
pressure rise through the fan; 4, in 
decimals, is the total fan efficiency; 
p in lb-sec*/ft* is the air density and U 
in ft/sec the blade velocity at the radius 
concerned, Since 4p should be constant 
over the entire blade length, whilst U 
is proportional to the radius, it follows 


100 
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that C, is inversely proportional to the 
blade radius. If U, C,, and C, are 
known, the magnitude of the mean 
air velocity past the blade chord is given 
by W,=VC,'7+(U—C,/2)? ft/sec, 
whilst the value of the angle f, 
between U and W,, is determined 
from tan 8, =C,,/(U—C,/2), Fig. 1. 

The fundamental equation for blade 
size determination links the properties 
of the aerofoil sections with the blade 
chord length, pressure rise, fan speed, 
efficiency, air density, relative air 
velocity past the blade and the number 
of blades, that is, 

1204p 
C,x1 nzW aopn 
where C, is the dimensionless lift 
coefficient of the blade section, | the 
blade chord length in ft, z the number 
of fan blades and n the fan speed in 
r.p.m. 

Determination of fan size parameters 
is appreciably assisted by making use 
of non-dimensional pressure and dis- 
charge coefficients ~=24p/pU,? and 
¢=C,,/U;, respectively, where U, is the 
blade tip velocity in ft/sec. Generally, 
simultaneous values of about 0:25 
cannot be exceeded under the some- 
what primitive installation conditions 
considered here'. The fan hub dia- 
meter, at a first approximation, is 
obtained from d=D+/0-8. Further- 
more, it is desirable to ensure that 

t>1, where t is the blade pitch, thus 
blade overlap is avoided. Allowance 
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Fig. 1. Air flow through fan 
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Fig. 2. Effect of tip clearance on volumetric efficiency 
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GOETTINGEN PROFILE DATA FOR PROFILES 
436, 622, 623 624 and 625 
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622 623 
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2°66 


5°54 
7:00 
8°11 
8-98 
10°16 
10°82 
11-08 
10°55 
9-60 
8:28 
6°60 
4°70 
2°64 
1-54 
0°43 


X Distance along the chord from leading edge, per cent Yu 


Y; 


must be made for loss of flow due to 
recirculation through the gap between 
the blade tips and cowl. The values of 
fan volumetric efficiency are given by 
ny = V/V, where V, is the flow through 
the fan and V, the flow downstream of 
the fan. These are plotted as a function 
of tip clearance/fan radius and the 
throttling coefficient o in Fig. 2. The 
values of total fan efficiency can here 
be assumed to be about 0°5 to 0-6, 
with 0°55 as a fair average. 


Aerofoil performance data 

The performance of a considerable 
number of aerofoils has been deter- 
mined by the University of Goettingen’ 
and the National Advisory Committee 
for Aeronautics, Washington.* The 
data of interest here are conveniently 
plotted in terms of lift coefficient C, 
and gliding angle «=Cp/C,, both as a 


2: 
4°53 , 3: 

4: 
5°45 
6°16 
6°60 
7:30 
7°70 
8-00 
7°80 
7:10 
6°15 
5-00 
3-55 
1-95 
1-15 
0-20 


5°50 
9-00 
10°80 
13°80 
14°95 
16°35 
18°25 
19°30 
20-00 
19°05 
17:35 
15-05 
12°10 
8:60 
4°75 
2°75 
0-65 


4:00 
7:15 
8-50 
10°40 
11°75 
12°85 
14°35 
15°30 
16:00 
15-40 
14-05 
12-00 
9:50 
6°00 
3:55 
2°00 
0-50 


Height of upper face of aerofoil, percentage of chord 
Height of lower face of aerofoil, percentage of chord 


determine the values of the lift co- 
efficients for sections similar to the 
original profiles but with different 
thickness/chord ratios. The profile 
shape data are given in per cent of 
chord length | in Table I. A com- 
parison of Figs. 3 and 4 shows that 
whilst the lowest «-values with sheet 
metal and aerofoil type sections are 
similar, the range of minimum values 


function of the angle of incidence a. 
The lower the value « the higher is the 
aerofoil efficiency. Performance data 
of circular arc aerofoils, as used with 
sheet metal fans, are plotted in Fig. 3. 
This shows that the best performance is 
obtained at a=2 deg. The C,; curves 
are parallel to each other over the most 
effective range, so that for camber/chord 
values of f/l<0-l, it is possible to 


determine lift coefficient values from 
C; 9-4 f/14+-0-094a 

The performance of a number of 
suitable Goettingen aerofoils is given 
in Fig. 4. Here, too, the shape of the 
curves is similar, so that for aerofoils 
622 to 625 the C, values, as determined 
by the ratio of maximum blade thick- 


is greater with the aerofoil type. 


Fan size determination 
With the help of the data already 
given, fan size can be determined. In 
the following example, the calculations 
are given for a 15°‘5in diameter fan 
required to maintain a flow of 1,500 


ft*/min at 2,100 r.p.m. against a total 
head, 4p, of | in water gauge (W.G.) 

5:2 \lb/ft*. With a blade tip speed 
142 ft/sec and consequently a 


| 


ness/chord ratio, y,,/l, are given by: 
Cy = 4y,,/14+0:0924 
For aerofoil 436, C; «4-4 y,,/14+0°092a 
These equations enable designers to U, 
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Fig. 3. Aerofoil performance data for sheet metal blades 
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Fig. 4. Aerofoil performance data for cast blades 


Fig. 5. Nine-blade fan with blades unevenly 
spaced to reduce noise 


pressure coefficient / Th ():217 (for 


t 
air at N.T.P., » ~0-002378 |b-sec?/ft*), 
d. 155 V08X0-217--6-45 in. How- 
ever, because of an existing hub cowl 
arrangement the hub diameter has to 
be increased to 9°5in; the resultant 
effective fan area, A, becomes 0°8175 
ft*, so that the axial velocity, C,,, 
through the fan is V/A 30°5 ft/sec. 
Consequently #0215, whilst the 
throttling coefficient is o < ¢?/~--0-217. 
For a tip clearance of S ~0-03 in and 
R~ 7°75 in, S/R 0-0039, a conserva- 
tive estimate of the relevant volumetric 
efficiency is 7», 0°95, Fig. 2. Thus, 
with V,/V, 0-95, the actual velocity 
through the fan will be C,, ~ 32 ft/sec. 

Normally, fans should be designed to 
maintain a constant C,, over the entire 
blade length to avoid losses resulting 
from uneven distribution. However, 
in the present case the fan has to be 
mounted in front of numerous obstruc- 
tions and since, because of noise 
considerations, a wider spacing at the 
blade roots is also desirable to permit 
uneven blade pitching, the blades are 
designed for C,, increasing from 25 
ft/sec at the root to 39 ft/sec at the 
blade tip. 

The chord length, and the angle f£ , 
of the relative air velocity W,, are 
then determined. This is done by 
finding first C,— 4p/p,7U (for 70-6), 
then W.,, and from this C,; Xl. The 
value of C, at the root is given by 
implication by the requirement 1|/t >1, 
the resultant value of C; being chosen 


Radius, in 
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from the aerofoil data, Fig. 3 or 4. 
Since the value of C, is reduced from 
root to tip, as the values of U and W, 
increase, the value of the product 
C, X1 is also reduced from root to tip. 
Here the designer can strike a suitable 
balance, and | usually is reduced towards 
the tip, mainly to keep the rate of 
change of blade angle low. Because C,,, 
increases towards the blade tips of this 
fan, the chord has also been made to 
increase from root to tip. In this 
example it was decided to have nine 
blades; the decision was based on 
considerations of noise and hub axial 
length The blade gngles are finally 
determined from y= f.,+ 4, where 
the angle of incidence a relative to the 
velocity vector W. is obtained when 
choosing the value of C, from Fig. 3 
or 4. The calculations are carried out 
in the form as shown in Table III. 
Blade sections are drawn by cal- 
culating and plotting the profile co- 
ordinates from the data in Table I. 


CENTROIDS OF GOETTINGEN 
PROFILES 


TABLE Ii 


Height from 
bottom of 
section, 
per cent 


Distance 
from 
leading edge, 
per cent 


Profile 
Number 





4°48 
3-07 
4°75 
6°4 
8-0 


42:7 
40°5 
41°7 
41-0 
41-0 


example, at a radius of 5 in, 
1-3 8in~ 100 per cent of the chord 
of profile 625. To avoid undue bending 
stresses resulting from centrifugal force, 
the blade sections should be arranged 
so that all centroids are on a common 
radial line. Tests have shown that the 
last 5 per cent of the chord at the trailing 
edge of aerofoil type blades can be 
removed without detriment to per- 
formance. This appreciably facilitates 
production, which might otherwise be 
made difficult by this rather thin 
portion of the blade. The results of 
tests carried out in a suitable tunnel 
are shown in Fig. 6, and are slightly 
better than those aimed at. 

In the case of sheet metal fans 
required to work under conditions 
resulting in uneven velocity distribution 


For 


TABLE Ill. FAN DESIGN PROCEDURE 
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Total camer in. WG 


Fig. 6. Performance of nine-blade fan 


downstream of the fan, it will often be 
desirable to increase the axial velocity 
C,, from root to tip. In these circum- 
stances, production will be simplified 
by maintaining constant values of 
land y,. throughout, the actual values 
being determined, along the lines of 
Table II, for the mean value of C,, at 
the mean blade diameter d,, 
4/(D?+d*)/2 only. 

The overall performance of fans can 
be appreciably improved by providing 
pre-swirl vanes ahead or straightener 
vanes downstream of it, or a combina- 
tion of both. Additional improvement 
can be effected by the use of a suitably 
shaped hub nosepiece upstream and 
diffusor arrangement downstream of 
the fan. With carefully proportioned 
aids of this kind efficiencies of over 
80 per cent can be obtained, together 
with pressure and discharge coefficient 
values at least twice as high as those 
of prevailing simple arrangements. 

Acknowledgement is made to the 
Chief Scientist, Ministry of Supply, for 
permission to publish this article. 
Fig. 5 is Crown Copyright Reserved, 
and is reproduced by permission of the 
Controller, H.M. Stationery Office. 
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GOODS VEHICLE BODYWORK 


New Materials and Techniques in Goods ( arrying Bodies 


that the 1954 Commercial Show 

would reveal numerous advances 
in bodybuilding technique involving, 
in particular, widespread use of plastics 
materials, the actual direction of the 
advances caused some surprise. It had 
been thought that producers of bus and 
coach bodywork would be the first to 
use such materials as resin-bonded 
glass fibres to reduce the cost and diffi- 
culty of producing complicated panels. 
Instead, materials of this type, and 
other plastics, have been applied in 
several goods bodies, where useful 
savings in weight are appreciated. In 
addition, a welded, light-alloy integral 
lorry attracted considerable attention; 
in this vehicle several fabrication tech- 
niques hitherto unknown in the com- 
mercial vehicle field, are employed. 
Numerous manufacturers now have 
improved methods of employing inter- 
locking light alloy extrusions in the 
construction of goods bodies. 

The integrally constructed lorry 
mentioned above was designed and 
built by Mann Egerton and Co. Ltd., 
Norwich, in conjunction with the deve- 
lopment department of the British 
Aluminium Co, Ltd., whose materials 
were used throughout. A measure of 
the success of this revolutionary design 
can be gauged from the fact that it is 
capable of carrying a payload of 84 tons 
under the existing Construction and 
Use regulations, the unladen weight 
being slightly under 3 tons, so that it 
can legally be operated at 30m.p.h. It 
is fitted with a Dennis, horizontal, six- 


A LTHOUGH it had been expected 


cylinder, direct injection, 5-5-litre 
diesel engine located under the body 
slightly forward of the centre of the 
vehicle, with the cylinder head towards 
the off-side. A single dry plate clutch 
conveys the drive to a five-speed gear- 
box, and thence to a short propeller 
shaft and a two-speed axle. Other 
mechanical details of the specification 
are conventional, although the use of 
an aluminium alloy radiator, and a 
welded vacuum servo reservoir and 25- 
gallon fuel tank, both of BA 27 (NS5) 


material, undoubtedly contributes to 
the light weight of the complete 
vehicle. 


Most of the structure is assembled 
by welding with Argonaut equipment 
except where thin sections and short 
runs make the use of Argonarc welding 
preferable. The underframe consists 
of two full length J-section longitu- 
dinals, 13 in deep and } in thick. They 
are parallel throughout their length, 
the width of the underframe being 
2 ft 11} in. Ahead of the front axle the 
depth of the frame members is reduced 
to 8in to lower the height of the cab 
floor and facilitate entry from the 
ground; they are also sharply cut away 
at the extreme rear, where the loading 
is less. The longitudinals are slotted to 
receive eleven full width cross 
members, formed of #4 in thick angle 
sections. These, like the longitudinals, 
are of BA27 (NSS) alloy. After the 
cross members have been located in 
position, flanges are welded on top of 
the longitudinals. ‘These flanges are of 


{in strip and maintain stress con- 





Extruded aluminium alloy sections, pressed to U-shape, and bolted together, form the sides, 





floor and framing of this tipper body by G. E. Neville and Son Ltd, 





Forward bracket for the front spring of the 
welded, light alloy underframe of the Mann 
Egerton vehicle 


tinuity throughout the underframe. 
Similar flanges are welded on top of 
the cross members to receive the floor. 
A folded, U-section cross member is 
used to support the rear engine mount- 
ing; two plates, between which is the 
rubber mounting, are welded on the 
outside of this section. Additional 
gussets are welded at similar points of 
stress concentration, such as over the 
spring hangers. 

Side raves, of BA 25 (HE10) material 
in the form of flanged channel section 
extrusions are bolted to the outer ends 
of the cross members so that they can 
be readily replaced if damaged in 
service. For the same reason the 15 in 
thick BA25 (HSi0) P-G-P chequer 
plate floor is riveted on to the cross 
members. At the front, a stout head- 
board, framed in aluminium alloy angle 
sections and panelled in 14-gauge 
BA 355 (HC1S5) is riveted to the frame 
to protect the cab from the rear; a 16- 
gauge crash plate of the same maierial 
is welded across the front of the under- 
frame under the cab floor. Both front 
and rear wings are of 16-gauge BA 60 
(NS3) sheet. By using embossed 
panelling for the cab, and chequer 
plate wearing surfaces, the amount of 
painting required is reduced to a mini- 
mum, only the side raves and the head- 
board framing requiring such treat- 
ment. Brightwork on the cab and the 
front bumper are produced from super 
purity alloy extrusions electrically 
finished by the Brytal process. 

Equally unusual is the light alloy 
tipper body produced by G. E. Neville 
and Son Ltd., Mansfield. This is 
assembled from a number of identical 





Warerite self-coloured panelling, a glass fibre roof and wheelboxes 
and a laminated Melamine surfaced floor are used ir 
van built by L. F. Dove, Led 


extruded sections, 9 in long, pressed to 
U-shape, jig drilled and bolted together 
to form the sides, floor and cross- 
bearers of a fixed-side body. It is 
7{t 2in wide, and the length depends 
on the number of sections bolted 
together. The extrusions are in Noral 
51 S.W.P. and weigh approximately 
2.482 lb per ft. Each section consists 
of a flat plate with five transverse ribs, 
or feet, four of inverted T-section and 
the fifth with a plain end. This last rib 
is inset from the end of the plate, so 
forming a flange that fits into a recess 
above the end rib of the adjacent plate. 
The extrusion is 4 in thick, and the ribs, 
which are 24in apart, are 17s in deep. 

The extrusions are sufficiently rigid 
to eliminate the need for conventional 
cross-bearers, and the depth saved, as 
compared with conventional bodies, 
can be used either to provide an excep- 
tionally low floor height, or alterna- 
tively, exceptionally deep longitudinals. 
In the case of the body displayed at 
Earls Court, conventional depth 
channel section longitudinals are em- 
ployed, They are attached to the body 
by triangular gusset plates by bolts and 
lock-nuts of the same size as those used 
in assembling the body sections. 
Channel section cappings are bolted on 
top of the body sides, and the tail gate 
and headboard comprise flat extrusions, 
as used in the main part of the body. 
These extrusions are bolted to angle 
section framing. 

The total weight of the body dis- 
played, excluding tipping gear, is 
5 cwt 2 ar. Although shaping the extru- 
sions to the required radius involves the 
use of carefully designed tools, the 
height of the body sides, normally 
24} in, can be increased to suit specific 
requirements. Each 3in added to the 
height of the sides increases the weight 
of each panel by 1} Ib, and the capacity 
of the body by approximately 0.05 yd 
per panel. A body 15ft long, with a 
capacity of 8 yd°, weighs 520 lb exclud- 
ing longitudinals, gussets, etc. Light 
alloy mudguards are produced for 
attachment to the body; they weigh 
approximately 191lb each, complete 
with stays. Loads from 250-300 Ib per 
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this parcels 


ft? can be accommodated by the body, 
which can be sealed to permit the 
carriage of sand or gravel, or even 
liquids, while the arrangement of the 
bolts is such that in the event of a panel 
suffering damage, it can be readily 
removed and replaced. Complete inter- 
changeability is ensured by the employ- 
ment of suitable jigs throughout. While 
this design represents an_ entirely 
original approach to the problem of 
the construction of tipping bodywork, 
it would appear to be adaptable to other 
types of body in which fixed sides and 
radiused corners are acceptable. 

An equally unconventional van body 
for general goods haulage, where 
square corners are required to provide 
the greatest possible volume of usable 
capacity, has been built by University 
Commercials and Coachwork Ltd., and 
L. F. Dove Ltd., Croydon. This, as 
mounted on a Dodge chassis, can be 
employed for parcels carrying, and its 
capacity is 600 ft®, The framework of 
heat-treated light alloy extrusions 
assembled with high-tension bolts 
and Simmonds nuts, is conventional. 
Entirely unusual, however, is the 
panelling. This consists of Ware- 
rite plastics material bonded to 
a wire-mesh matrix to form smooth, 
self-coloured flat sheets, which are 
riveted to the framing. The floor is a 
laminated material, combining impreg- 
nated plywood with a Melamine non- 
slip, ribbed surface finish. It should 
prove particularly resistant to damage 
resulting from packing cases being 
dropped on it. The front and rear mud- 
wings of this vehicle are of polyester 
resin glass-fibre mouldings, as are the 
square wheel-boxes and the one-piece 
roof. Synthetic enamel used to finish 
the wings conceals their special 
features. but the wheelboxes and roof 
are unpainted, so that the interior is 
lit by the partly translucent roof. 

Similar features are incorporated in 
an ultra-lightweight pantechnicon built 
on a Bedford 4-ton chassis by Arlington 
Bodybuilders Ltd. This vehicle has an 
extended wheelbase, and a forward 
control conversion, to enable a body 
with the exceptional capacity of 


The front and rear mudguards of this Dodge 2-3 tonner are resin 
bonded glass fibre mouldings and the van body is panelled in 


Warerite 


1,660 ft? to be fitted. The complete 
vehicle weighs under 3 tons. This 
result undoubtedly owes much to the 
use of a reinforced glass fibre roof, 
which is 27 ft 6in long and 7 ft 6in 
wide. The body framing consists of 
HEIOWP heat-treated, extruded alu- 
minium alloy sections riveted together, 
with side panelling of HSIOWP alu- 
minium alloy. 

Flat, diagonal bracing strips are 
riveted to the framing at the front and 
rear to support the Luton extension 
and the rear overhang when loads are 
carried on the lowered tailboard. The 
floor is built up of this company’s 
Huntalloy patent interlocking sections. 
Horizontal slats attached to the fram- 
ing are shaped to receive felt inserts to 
protect the load. Other Huntalloy sec- 
tions are used in an Albion drop-side 
lorry also displayed on this body- 
builder’s stand. An interesting detail 
is the use of tubular framing for the 
drop-sides and tailboard. The side 
raves also consist of extrusions. These 
form rectangular tubes when assembled 
with the floor and are slotted at the 
appropriate points to accept the detach- 
able centre posts of fabricated channel 
sections. A one-piece, resin-bonded, 
glass fibre roof is used for the cab of 
this vehicle. 


A different this 


application of 
material is found in the new Reliant, 
three-wheeled 6-cwt van. The body of 


the vehicle is framed in hardwood. 
Resin bonded glass fibre panels are 
wrapped round the front and rear 
pillars and the waist rail before the 
plastics has set. The side panels, roof, 
and wheel boxes are bonded to the 
framing in this way; a noteworthy 
feature of this method of construction 
is that the timber is sealed as the 
material sets. Additional strength is 
obtained by incorporating recessed sec- 
tions in the largest panels. The engine 
cover and propeller shaft tunnel are 
also formed of this material, which in 
these applications is screwed or pop- 
riveted to the adjacent timber framing 
and floor. In a vehicle of this sort, cost 
reduction rather than weight saving is 
the main object. 
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Neither of these considerations is the 
prime requirement for the design of 
dump trucks. A particularly robust 
example is the side-tipping, semi- 
trailer, quarry dumper that is manu- 
factured by Eagle Engineering Co. 
Lid., Warwick. The  all-welded 
body is constructed mainly of mild 
steel. It is designed to carry a 
payload of 12 tons and to withstand 
the effects of grab loading. The body 
is 12 ft long, 9 ft 6in wide inside, and 
the 2 ft deep sides slope outwards from 
the floor. Channel sections, 10in by 
34 in, form the main longitudinals on 
which the body is based and the 8 in 
by 34in cross members spaced 1 ft 
apart. The sides and ends are framed 
in 7in by 34in channels. Laminated 
construction has been adopted for the 
floor and sides: mild steel plates, } in 
thick, are welded to the framing, and 
2in thick oak boards are Jaid on top 
and covered by a }in thick steel 
lining. At the ends the lining is jin 
thick. Roller type lifting lugs are 
attached to the top of the sides, because 
the body is devised to be tipped side- 
ways by overhead tackle. This vehicle 
is intended for quarry use exclusively 
and could not be used on the road. 

A special dumper designed for use on 
or off the road is supplied by Edbro 
—B. and E. Tippers Ltd. Built for the 
National Coal Board, the vehicle can 
carry a legal payload of 10 tons on the 
road; but is also capable of holding, 
without spilling, a 15 ton load of mine 
dirt when working off the road. The 
all-steel body is electrically-welded, 
and has a capacity of 10 yd*®. Its channel 
section framing is clad with +s in thick 
plating, except in the case of the floor, 
which has } in thick plating on top of a 
hardwood lining. The headboard is 
swept up to form a cab protecting 
canopy, and the rear of the body has 
a scowgate end at 30 degrees from the 
horizontal. In plan, the body is tapered 
from front to rear to provide improved 
load shedding during dumping, and its 
inside corners have a large radius of 
curvature. 

The use of a scowgate end has called 
for unusual tipping arrangements. To 
overcome the initial adverse slope of 
the tail, a 7Odegree angle of tip is 
essential. Because of this large angle, 
the body cannot return to its normal 
position under the influence of its own 
weight, so power lowering gear is also 
necessary. Twin, underbody, triple 
extension gear is used. The rams are 
mounted on a separate sub frame, 
which also carries the 12-cylinder 
swash plate type positive displacement 
pump. They have a double acting final 
extension for rapid lowering, and a 
restriction valve to prevent the body 
crashing down should a pipe be frac- 
tured as the body is being raised or 
lowered. A total time of 15 seconds is 
required to raise the body to the maxi- 
mum angle of tip, the return time being 
14 seconds. A scraper blade, controlled 
by hydraulic pistons, is attached to the 
front of the chassis, to enable the 
vehicle to clear a path on rough ground. 
Another body built for the National 
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Coal Board is supplied by Bonallack 
and Sons Ltd. This, however, is con- 
structed of light alloys, and is of 
11 yd® capacity. The body is designed 
to withstand loading of the largest 
grades of coal from a 14 ft high hopper. 
It has framing fabricated from channel 
and angle section extrusions to which 
Lin thick light alloy panelling is 
riveted. The corners of the body are 
radiused, and the floor is built up of 
Dekaloy patent interlocking flooring, 
laid longitudinally with timber inserts. 
The tops of the side panelling, and the 
tailboard, which is hung on overhead 
stumps with reinforced eyes, are pro- 
tected by deep angle section rails. A 
tumbler type locking rod is used to keep 
the tailboard in position. This type of 
device is also used in drop-side bodies 
built by the same manufacturers, and 
an example was displayed on the stand. 
Compared with the conventional slotted 
pin and tongue, the Bonallack design 
has the advantage of positive location, 
the tongue being incorporated in the 
end of the tumbler. 

Other bulk load carrying vehicles in 
which specialized requirements dictate 
structural design, are the tankers. 
Recent modifications of the regulations 
covering the transport of volatile liquids 
have resulted in the appearance of 4,000 
gallon tankers, whereas until this year 
the maximum permitted in one tank 
was 3,500 gallons. Darham Industries 
(London) Ltd. are among the tanker 
builders who manufacture vehicles built 
to conform with the latest regulations. 
This is a five compartment, elliptical 
design, of mild steel. It has triple dished 
reinforced division plates, forming the 
framing of the tank shell, which is 
fabricated from 12-gauge mild steel. 
The recessed walkway at the top lead- 
ing to the compartment caps is built 
integrally with the tank. Expanded 


aluminium sheet forms a non-slip tread 
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plate in the walkway, and the mounting 
ladder is also of light alloy to eliminate 
the possibilty of sparking when struck 
by steel nails in boots. 

The shell is mounted on two longi- 
tudinal beams, of rectangular tubular 
section, designed to accommodate two 
20 ft lengths of 3 in hose. These beams 
are attached to the chassis by U-bolts 
over packing pieces. The front and rear 
packing pieces are insulated from the 
frame by rubber inserts, while the 
centre one is in direct contact with the 
frame. Complete with an Atkinson 
eight-wheeled chassis, the vehicle 
weighs 8 tons 9cwt unladen, so that 
the laden weight, with a full load of 
petrol, is some 5 cwt within the maxi- 
mum permissible gross weight for this 
type of vehicle. 

A special feature of the aluminium 
tanks produced by A.P.V. Co. Ltd. is 
the method of tank mounting. Both 
4,000 gallon and 2,000 gallon tanks 
supplied by this company have this 
system of mounting, in which four cast 
Alpax bearers are used. These are 
shaped to fit the radius of the tank, 
which they cradle. Alpax brackets are 
bolted to the chassis frame; these and 
the bearers have bosses formed in their 
ends, those in the bearers carrying 
Silentbloc bushes. A tube is passed 
through the Silentbloc bushes and the 
bearer bosses, and castle nuts are 
assembled on to each end. The A.P.V. 
4,000 gallon tanker on a Maudslay 
Mammoth Major eight-wheeled chassis 
weighs 7 tons 14cwt unladen, thus 
permitting 4,000 gallons of liquids, up 
to a specific gravity of 0-783, to be 
carried within the legal weight limit. 

Despite the increasing use of light 
alloy and steel for the framing of com- 
mercial vehicle bodies, composite con- 
struction continues to offer advantages 
especially in the construction of special 
purpose vehicles of the one-off type. 





A laminated steel and timber body is used in this tipper designed for use on open cast coal 
mining sites. The body and tipping gear were built by Edbro—B & E Tippers Led, 
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Many of these are mobile shops, in the 
design of which ingenuity is required 
more in the arrangement of the interior 
than in the structural details. One un- 
usual vehicle has been made by 
Kennings Ltd. This is an insulated 
and refrigerated milk container 
mounted on a Morris-Commercial 
J-type chassis. 

Ihe body is mounted separately from 
the cab on the chassis, and is framed in 
hardwood, Its exterior panelling is 20- 
gauge sheet steel, and galvanized steel 
panels are used for the interior lining. 
A 2in thickness of Fibreglass insula- 
tion is packed between the skins. In 
the centre of the body, immediately 
behind the cab, is installed a Prestcold 
Presmatic refrigeration unit. This 
incorporates a 4 h.p. electric motor and 
a twin cylinder compressor. Suspended 
from the roof of the container is a 
Winget Dole, eutectic plate, 5ft long 
by 2ft 6in wide by 2} in thick, Over- 
night running of the condenser pro- 
vides a hold-over capacity sufficient to 
maintain a temperature of 40 degrees F 
inside the body for eight hours without 
recharge. Accommodation for a load of 
crated milk bottles is arranged on three 
levels inside the body. To accomplish 
this, the floor has been arranged above 
the wheel boxes; the arrangement also 
allows the load to be placed around as 
well as on top of the refrigeration unit. 

Another bodybuilder using compo- 
site construction to good effect is B. 
Walker and Son Ltd, The advantages 
of both steel and timber are fully 
utilized, For example, a vehicle com- 
prising a 555ft® body on a Commer 
forward control 25 cwt van weighs 
under 2 tons. The main framing is of 
welded steel channels with hardwood 
inserts to carry the Plymax exterior 
panelling. Rolled steel channels are 
employed for the roof framing, and 
they are panelled with 22 gauge sheet 
steel. The rear of the body is enclosed 
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ated milk container body, mounted on a Morris Commercial 10 cwt chassis. 


The body was built by Kennings Ltd. 


A refriger 
by a steel framed tailboard and by a 
roller shutter. Tongued and grooved 
, in softwood, to which the steel wheel- 
boxes attached, is laid for the 
ficoring 


A Luton van by J. H. Sparshatt and 


Sons Ltd. on a Dodge chassis has a 
patent loading arrangement developed 
by the bodybuilder: the rear half of 


the roof is designed to slide forward, 
over the front half, on rollers in special 


tracks built into the body sides beneath 
the cant rails. Overhead loading, by 
means of a crane, can thus be employed 


when dealing with heavy goods. The 
sliding section is actuated by two syn- 
chronized electric motors and chains. 

New designs of light vans, with pay- 


load capacities of 5-6cwt are worthy 
of careful study. Among the latest 
are the Austin and Ford 5cwt vans, 
and the Standard 6 cwt van and pick- 








The new Thames 5 cwt van has an all-steel body with a cay 


66:5 fc* 











acity of 


up. All three are of pressed steel 
integral construction, in which the 
underframe, and many of the body 
pressings, are similar if not identical, to 
those used in the private car structures 
from which they are developed. Both 
the Austin and the Ford have a roof 
line that is level from the top of the 
windscreen to the rear doors, while the 
Standard roof is stepped-up behind the 
cab. 

In the case of the Ford, the one-piece 
roof pressing, which is deeply swaged 
longitudinally, incorporates both the 
screen framing and the valance between 
the bottom of the screen and the 
forward edge of the main scuttle press- 
ing. The design of the body, which 
follows the style of the Anglia and 
Prefect saloons, benefits from the use 
of full-length wings. These stiffen the 
side panels. 


Interior of a refrigerated milk container body built by Kennings 


Ltd., and mounted on a Morris Commercial 10 cwt chassis 


ecm 
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EXHAUST SILENCING 


The Tuning of Exhaust Systems to Improve Noise Reduction 


internal combustion engines is still 

a fairly common fault despite the 
acoustic efficiency of modern silencers. 
It is not always realized that in many 
instances simple and inexpensive modi- 
fications may be carried out to make 
a worthwhile reduction in noise. These 
modifications entail little additional 
back pressure and only a small increase 
in weight; moreover the space require- 
ments are relatively easily met. The 
changes involve repositioning the 
silencer in the exhaust system and in 
some cases, where this cannot be done, 
in altering the length of the exhaust 
piping. 

The exhaust noise from an internal 
combustion engine normally consists of 
an irregular waveform, which is 
repeated at a frequency equal to the 
firing frequency of the engine, that is: 


[[enat combs: exhaust silencing of 


n ; 
N x x CPs. for a four stroke engine 


and N xnc.p.s. for a two stroke engine, 
where N is the number of cylinders 
and n is the engine speed in revolutions 
per second. Therefore, the noise may 
be assumed to consist of a basic com- 
ponent equal to the engine firing 
frequency, plus a number of com- 
ponents having frequencies equal to 
integral multiples of the basic one. 
The number and importance of these 
components may be calculated from a 
Fourier analysis of the complex wave- 
form. This waveform can be deter- 
mined from pressure measurements in 
the exhaust manifold. Early theoretical 
work carried out by Kluge! assumed 
that the exhaust pressure fluctuations 
formed a square wave, which was 
separated into its components by 
Fourier analysis. 

If the frequency of any of the pres- 
sure components in the wave coincides 
with a resonant frequency of any part 
of the exhaust system, standing waves 
or resonant vibration will be set up. 
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Consequent am- 
piificauon of the 
pressure com- 
ponents produces 
increased exhaust 
noise and tends to 
reduce the 
efficiency of the 
silencer. The 
natural frequencies 
of the various sec- 
tions of the ex- 
haust piping can be 
found in a similar 
way to those of 
organ pipes, but 
with certain simple 
modifications. The 
characteristics of 
the pressure fluc- 
tuations also are 
similar to those in organ pipes. 

It may be assumed that there is a 
node in the pressure waves at each end 
of an open ended pipe when it is in 
resonance: that is, the pipe must con- 
tain an integral number of half wave- 
lengths, and 


Fundamental 
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1 Overtone 


l na 


2 
where / is the length of the pipe, ft, 
\ is the wavelength of the sound, ft, and 
n is any integer. The wavelength of the 
sound is given by 

Aw & 

f 
where c is the velocity of sound, ft/sec, 
and f is the frequency of the sound. 
Combining these two equations gives 


nc 
f= ar 


for the natural frequencies of the pipe. 
For a pipe closed at one end, at reson- 
ance there must be a node in the pres- 
sure wave at the open end and an anti- 
node at the closed end: that is, there is 
an odd number of quarter wavelengths, 

and 
mA 

4 
where m is any odd 
integer. Therefore, 
the natural fre- 
quencies are given 

by 

me 

wo" 
The resonance or 
standing wave pat- 
two 
| types of pipe are 
| shown in Fig. 1. In 
addition, the par- 
ticle velocity distri- 
butions are plotted 
and show that when 
the pressure is a 
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Fig. 1. Modes of vibration of sound waves in pipes 


~ Particle velocity 


maximum the velocity is zero and vice 
versa. 

It has been assumed in the preceding 
work that the sound was perfectly 
reflected at the open ends of the pipes 
and that the nodes lay exactly in the 
planes of the openings. If this were the 
case no sound energy would be radiated. 
In fact, however, the node lies a small 
distance outside the pipe, so it. is neces- 
sary to apply a correction when equat- 
ing the pipe length to the length of the 
sound wave at resonance. This correc- 
tion is the equivalent of a small addi- 
tion to the pipe length, and it slightly 
reduces the natural frequency. For a 
pipe open at both ends, 

L=l+2a 
where I, is the effective length and a is 
a constant for any given pipe, but 
depends upon the pipe diameter and the 
end conditions. If the pipe is closed at 
one end, 

Le«l+a 

For a pipe of radius R, terminating in 
a flange of infinite diarneter, Rayleigh’ 
suggests a= 0-82 R, whereas for a pipe 
with a simple open end’, a= 0-61 R. An 
empirical equation’ gives 


__KR 
a=060+0-22e W 
where W is the flange width and K is 
a constant having a value between 0-129 
and 0-136. 
The velocity of sound is given by 
C=/giRT.X 
where g is the gravitational constant, 
Ce , 
y a ,R is the universal gas constant 
and T is the absolute temperature. The 
factor X is determined from’® 


x~ 2 [25 (14 2) 1] 


where 4p is the pressure drop along the 
pipe, and p, is the atmospheric pressure. 
The manner in which the velocity of 
sound varies with temperature and pres- 
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Fig. 3. Resonant conditions of exhaust pipe 
combinations 


sure drop in exhaust gas is shown in 
the family of curves of Fig. 2, assuming 
a value of 1-3 for y. 

Work carried out by Martin, Schmidt 
and Willms has shown that only by a 
suitable choice of the ratio between the 
length of exhaust pipe between the 
engine and silencer and that 
of the pipe behind the 
silencer can the optimum 
noise reduction in the ex- 
haust system be obtained.® It 
has been shown in the fore- 
going that the resonant fre- 
quencies of a pipe closed at 
one end are given by 


cad ig 3,8 3.8 
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ete 


and those of a pipe open at 
both ends by 


o Sms 
Tce. 


The perfect exhaust 

silencer has not yet been 

invented and it is therefore inevitable 
that some of the sound produced in 1, 
Fig. 3, will be transmitted through the 
silencer to l,. When the frequencies of 
any of the components present in the 
exhaust noise coincide with the resonant 
frequencies of /,, standing waves are set 
up, the sound is amplified and more of 
it passes through the silencer to I,. It is 
obviously undesirable that this sound 
should be further amplified by standing 
waves in l,. Owing to the impulsive 
nature of the exhaust noise and the large 
number of components of different 
frequencies present in it, resonances in 
the exhaust piping are unavoidable. 
However it is possible to choose the 
lengths of J, and J, in such a way that 
none of their resonances occurs at a 
common frequency. 


The coefficients of + in the above 


equations are shown plotted as ordinate 
and abcissa respectively in Fig. 3. In 
this illustration, the lines radiating from 
the origin show the conditions existing 
in an exhaust system for various pipe 
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length ratios. When resonances in | 
and |, occur at the same frequency, the 
amplifying condition is shown by an 
open circle. When there is no reson- 
ance in L, to coincide with one in lL, 
the resonance in I, is blocked; this con- 
dition is shown by a black circle. It can 
therefore be seen that, of the values 
shown in Fig. 3, all resonant frequencies 
are blocked only for lL,=1,, l,=3l, and 
I, = $} 

Resonance curves for |, and I, are 
shown in Fig. 4, from which it can be 
seen that when |,=1, resonances in I, 
lie midway between those in |, and at 
zero points in the |, resonance curves, 
and vice versa, This therefore repre- 
sents the optimum blocking obtainable 
between the two pipes, for when the 
pressure vibrations are a maximum in 
one pipe they are a minimum in the 
other. When 1,=31,, 51, and for all 
other length ratios, some at least of the 
resonances in 1, do not occur at zero 
values for 1, and the blocking therefore 
is less effective. 

To verify this theory, some tests 


were carried out at the Ministry of 
Supply, 


F.V.R.D.E. The results are 
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Fig. 4. Resonance curves for exhaust pipe elements 


shown in Fig. 5. Noise measurements | 


were carried out on a small generating 
set driven by a four cylinder, four- 
stroke petrol engine. When running 
under maximum load at 3,000r.p.m., 
the silencer fitted with a short tail pipe 
was not very effective in suppressing the 
basic exhaust fre- 

quency of 3,000 x 

4/2 1/60 100 80 | 
cycles/sec. It was 
not possible to vary 
l, without major 
modifications to the 
installation, so it 
was necessary to 
increase 1, and 
hence the overall 
length of the ex- 
haust system. From 
Fig. 5 it can be 
seen that by in- 
creasing the ratio 
of 1,:1, from 1:5 to 
6:5 in a series of 
intermediate steps, 
the exhaust noise 
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was reduced by about 10 db. The space 
available in the installation did not 
permit the use of length ratios greater 
than 6:5; but from the results obtained, 
a length ratio of approximately 4:5 was 
considered to be the most satisfactory. 
In installations in which the length of 
l, can be altered, similar results could 
be obtained simply by repositioning the 
silencer in the exhaust system, without 
changing the total length of the exhaust 
piping. It is evident that in practice the 
exactness of the ratio of the pipe lengths 
is not critical. When the length of |, was 
measured from the centre of the exhaust 


manifold, satisfactory results were 
obtained. 
It must be emphasized that the 


lengths of 1, and 1, should be such that 
all their natural frequencies are higher 
than the basic exhaust note of the 
engine, since this is usually the largest 
component present in the noise. The 
resonant frequencies of the pipes can be 
calculated by the method outlined at the 
beginning of this article. 
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CURRENT PATENTS 


A Review of Recent Automobile Specifications 


Liquid-cooled exhaust manifold 


L!Quip cooling is applied to an 
exhaust manifold in a manner that 
does not unduly complicate the manifold 
casting. Although the position of the 
coolant chamber is not specifically defined, 
it is preferably located at the hottest area 
of the manifold in order to lessen the pos- 
sibility of the exhaust gases being cooled 
to dew point and tending to lead to 
corrosion. 

The manifold is formed with a con- 
tinuous outstanding flange A and, within 
the area enclosed by the flange, several 
longitudinally disposed integral fins B. 
The cetitral fin is bossed to receive two 
studs by which the demountable cover C 
is attached. Fluid tightness is ensured 
by packing material carried in the bifur- 
cated margin of the cover and by cap 
nuts on the studs. Inlet and outlet ports 
D and E respectively are provided at 
opposite ends of the cover. 

In alternative constructions flange A 
and fins B may be separately produced 
and welded or brazed to the manifold; 





No. 707603 


fins may be provided on the :nner surface 
of the cover; and the coolant may be 
arranged to flow serially instead of in 
parallel between the fins. Patent No 
707603. Imperial Chemical Industries Lid. 


Gear preselection mechanism 


RESELECTION and engagement of 
either of two gears is effected by a 
latch lever which is preloaded to rock by 
means of a hand-operated selector lever 
and linearly moved to engage the gear on 
the release of the clutch control pedal. 
The latch lever A is pivoted on a fork B 
secured to the normal selector rod carry- 
ing the usual gear fork C. An arm on 
the latch lever is coupled by a hairpin 
spring D to a gear lever block E posi- 
tioned by a cantilever spring detent. At 
its opposite end the lever is formed with 
latch notches F and G and adjacent cam 
surfaces. Movement of the lever is 
limited by a slot H engaged over a pin 
mounted in the gear housing, and a 
cantilever spring detent J tends to hold 
the lever in its neutral position. A double 
crank member K mounted in the gear 
housing and connected with the normal 
clutch withdrawal mechanism is turned 
anti-clockwise to a stop L on depression 
of the clutch pedal and clockwise, on 
release of the clutch pedal, by a return 
spring, not shown. 
In the neutral position shown in the 
upper diagram the crank K moves over 


c 


No. 707764 : 


the cam faces of the lever on depression 
or release of the clutch pedal and there 
is no tendency for the lever to rock and 
engage. If the gear block E is moved to 
the right, spring D is constrained to raise 
the free end of the lever and to engage 
notch F on the crank member K when 
the clutch pedal is depressed. As the 
clutch pedal is released the latch is 
moved to the right, as shown in the 
second diagram, to effect a gear engage- 
ment. 

If the gear block E is moved to the 
left to preselect the other gear, spring D 
tends to depress the free end of the lever 
so that notch G engages the crank K, 
and the gear is engaged when the lever 
is moved to the left, as in the third 
diagram. Patent No. 707764. Austin 
Motor Co. Ltd. 


Clutch actuation 


O obviate the transmission of undesir 

able transverse forces to the pivots of 
clutch actuation levers, the withdrawal 
ring engaging the lever ends is mounted 
to rotate with the flywheel by means of 
tangentially arranged flat spring links. In 
an otherwise conventional clutch dis 


No. 707355 


engagement is effected by means of three 
pressed-steel radial levers A fulcrummed 
on the flywheel cover plate and operating 
against bolts B in the presser plate. 
Engaging the radially inner ends of levers 

18 a cast iron ring C connected to the 
flywheel cover plate by three spring steel 
links D 

When the carbon ring E is moved by 
the operating fork into engagement with 
ring C, a torque is exerted on the ring 
tending to decelerate its motion relative to 
the flywheel. This force is resisted by the 
links D, the levers A are relieved of any 
transverse forces, and wear and noise 
ascribable to such forces are eliminated. 
Patent No. 707355. S.A. Francaise du 


Ferodo (France). 
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Rear suspension 


BY suspending from a rigid rear axle a 
substantially rectangular auxiliary 
frame it becomes possible for the metal 
or rubber springs interposed between the 
auxiliary frame and the chassis frame to 
be disposed in or beyond the planes of 
the road wheels. The springs are relieved 
of driving and braking stresses by a 
nae tube enshrouding the propeller 

t and of transverse stresses by a guide 
or guides between auxiliary frame and 
chassis 

In the example the four springs are 
mounted at the ends of transverse chassis 
members A spaced equidistantly fore and 
aft of the axle centre. To these is 
attached the auxiliary frame B comprising 
bowed transverse members C joined by 
parallel longitudinal members D, The 
auxiliary frame is suspended from the 
axle by a pair of links or shackles E. 
Transversely, the auxiliary frame is 
guided by rollers in guides F mounted on 
the chassis side members. As an alter- 
native a single roller and guide may 
fitted at the rear between members C and 
A. To provide a measure of resilience at 
these guides the roller or rollers may be 
furnished with rubber tyres. 

The specification shows diagrammati- 
cally a number of variant constructional 
arrangements. Patent No. 708068. Bela 
Barenyi (Germany), 
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Brake disc 


HILE cast iron brake discs are more 
economical to produce than steel 
discs they are less stable. When subjected 
to rapid heating and cooling under service 
conditions, surface cracks may appear 
and subsequently join up with one 
another. These tend to deepen and in 
time may lead to a partial disintegration. 
To reduce this hazard on a cast iron disc 
it is proposed to fit to the periphery a 
steel band, 

The brake disc comprises an annular 
member A cast integrally with a cylin- 
drical member B having an inturned 
flange C by which it is secured to the 
wheel hub, At its outer periphery 
member A is formed with a shallow 
concave depression and over this is fitted 
a thin endless steel band D having an 
inner periphery of complementary shape. 
The band may be expanded by heat and 
shrunk on the disc or the disc may be 
chilled and contracted to enter the band. 

Relative axial movement of disc and 
band is prevented by the shape of the 
fitting surfaces. Alternative means may 
be to peen the edges of the band over 
chamfers on the disc or to fit a shallow- 
flanged band over a recessed disc. Rela- 
tive angular displacement is precluded by 
radial pegs fitted through the band and 
into the disc. Patent No. 708083. Dunlop 
Rubber Co. Ltd. and H. F. Butler. 


Transmission coupling disc 


N this flexible coupling disc the torque 
is transmitted by closed wire loops A 
engaged over jacent coupling stud 
bushes B, Each loop is made from a con- 
tinuous length of multi-strand wire wound 
over itself to form, in effect, a wire 
grommet. The inner peripheral length of 
each loop is greater than twice the linear 
distance between adjacent stud centres 
lus the circumference of one stud bush. 

us, when embedded in the moulded 
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rubber disc C, they are arranged to follow 
the curvilinear path concentric with the 
disc which is the essential feature of the 
coupling 

Each loop is assembled to lie in a plane 
inclined with respect to the faces of the 
disc by mounting on the stud bushes 
above and below preceding and succeed- 
ing loops. Helically wound loops D are 
an alternative fo;m, as described in an 
earlier patent specification, No. 696719, 
in which the loops were arranged in 
alternate parallel planes. Patent No. 
707524. Pirelli Societa Per Azioni (Italy). 


Diamond-tipped tool 


N the manufacture of diamond-tipped 

tools in which the cutting part is con- 
stituted by a single diamond, a number 
of difficulties are encountered in mount- 
ing the stone in the tool. The diamond 
requires to be secured in position in such 
manner that it cannot break loose during 
use and, as a rule, it is desirable that it 
can be reground in position. Should it 
be necessary to remove the stone for 
regrinding, it may suffer from the opera- 
tion and particular care is demanded in 
resetting In some cases subsequent 
processing will be required. 

The invention lies in the use of bell 
metal for the tool body. This alloy, 
consisting of 76 to 83 per cent copper 
and 17 to 24 per cent tin, has the 


No, 707780 


relatively low melting temperature of 
about 750 deg C, so the diamond is not 
injured when being set. Furthermore, it 
has a suitable contraction factor and on 
cooling the diamond is rigidly secured. 

The tool body A is cast in a mould in 
which the diamond B is positioned so 
that it will be partly embraced by the 
alloy. It has been found that with this 
method of mounting the diamond can be 
reground without removing from the tool 
body. A lathe tool is illustrated but it is 
stated that milling cutters can be made 
in a similar manner. Patent No. 707780. 
ee Philips’ Gloeilampenfabrieken 
(Netherlands). 


Independent wheel suspension 
adjustment 


“THE development of excessive end 

play in the spindles of independent 
front suspension units can give rise to 
noise and shock. Where the spindle of 
a hydraulic shock absorber is utilized as 
the spindle for an upper wishbone arm 
it is difficult to eliminate end play or to 
take up wear. By the provision of a 
screwed thrust plug this disadvantage is 
obviated in such arrangéments in which 
a single arm constitutes the upper sus- 
pension arm. 

In a shock absorber of known type, 
having superimposed cylinders in housing 
A, the spindle B carrying suspension 
arm C is normally end-located by trans- 
axial faces at D and E. The end of the 
spindle remote from arm C is reduced in 
diameter and takes its bearing in a plug F 
screwed into the main body. A locknut 
is provided to secure the plug in its 
adjusted position. 
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Should end play develop the clearance 
is taken up by ing the spindle 
between its end and face E. The base of 
the plug bore may be convex, as shown, 
and co-operate with the flat end of the 
spindle, or vice versa, or both parts may 
be of convex form. Patent No. 707822. 
Austin Motor Co. Ltd. 


Ring-form bumper 


IN a vehicle having a protective girdle 
encircling the bodywork, the ring 
bumper comprises bow sections A at 
front and rear and separate sections B, 
of the same or a different profile, across 


the door openings. Sections B are carried 
by and aeubie with their respective 
doors. The longitudinal members C of 
the chassis framing are located outside 
the track width of the vehicle and, 
preferably, the sections B are profiled to 
enshroud these members, as shown in the 
cross-sectional illustration. At the lower 
edge the section is stiffened by a return 

bend which serves as a drip flange. A 
resilient strip D secured to the inner 
surface of the section closes tightly against 
member C to seal the bottom of the door 
opening. : 

Section B may be formed integrally 
with the door E, as on the left or, alter- 
natively, may be a separate member 
attached to the door, as on the right of 
the illustration. In the second case dis- 
similar materials may be used; for 
example, the door F may be of a synthetic 
material and the bumper section of metal. 
The means of attachment may be such 
as to facilitate removal and replacement 
in the event of . Patent No. 707627. 
Daimler-Benz A.G. (Germany). 
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The ‘ Syndromic’ system lubricates up to 80 bearings 
(using 2 pumps)—at periods automatically controlled by 
mileage—while your vehicles are on the road! In this 
way, hold-ups for lubrication are eliminated and you 
get as much as 10°, more service out of your fleet at no 
extra cost. In fact, ‘ Syndromic’ automatic lubricators 
are more economical. They save 75°, on lubrication, 
reduce wear on bearings, etc., and therefore cut main- 
tenance and replacement costs to a minimum, 

So you can see how ‘ Syndromic’ lubrication soon pays 
for itself ! 

Ask for a Tecalemit technical representative to call and 
discuss the ‘ Syndromic’ system with you. 


TECALEMIT 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 140 





$1 
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**‘DOVERITE” has a permanently 
hard polished surface, always cleanly 
to handle, impervious to oil and 
water, and is an efficient non- 
conductor of electricity. Made from 
Cellulose Acetate, it will not crack, 
chip nor break, and is practically 
indestructible. The colour is solid 
throughout the material and will 
not wear off in use. 


We also supply a standard range of Hand 
Control heels. Knobs and Handles 
covered in ‘*DOVERITE.”’ 


DOVER LTD. NORTHAMPTON 
RG PRR ce 





just out an entirely new and fully revised edition of 


MATERIAL HANDLING 
IN WORKS STORES 


—containing TWICE as much information as before! 


his, the second edition of a unique book that describes the latest 
techniques in stores operation, must be read by everyone concerned in 
any way with industrial storekeeping. Written by a leading authority 
on the subject . . . lavishly illustrated... with many new sections 
and useful reference material added . . . it demonstrates convincingly 
all the practical advantages of the fork-lift truck and pallet system. 


CONTENTS 
Foreword by Sir Walter Puckey ; Preface to the Second Edition. PART ONE 
(Theory); Introduction; Fork Trucks and Pallets; Planning and Introducing New 
Vethods. PART TWO (Practice) ; Examples from Practice; Receiving 
By L. ae Hoefkens Department ; Raw Material Store; Finished Part Stores; Finished Equipment Store ; 
Despatch Department ; Provisioning Equipment and Space ; Material Movement 
2nd Edition 196 pp Control ; Swarf and Scrap Handling ; Handling and Storing Bar Material ; Incentive 
8)” x 54” Schemes for Non-productive Workers ; Fork-Lift Truck Operating Costs ; Fork-Lift 
Truck Maintenance ; Conclusion. APPENDIX ; (1) Case Study of Method Investiga- 
18s. Od. net tien ; (11) Simplified Battery Changing with Electrical Fork-Lift Trucks ; 
By post 18s. 6d. (111) Fork Extensions for Fork-Lift Trucks ; (1V) Training for Fork-Lift Truck 
Driving. INDEX 


Obtainable from booksellers or direct from DORSET HOUSE « STAMFORD STREET + LONDON, S.E.1 
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‘That’s 
all 
there Is 


to mounting a . 


needle 


bearing’ 


Any man or woman in your plant can installa 
Torrington DC Needle Bearing quickly and accurately. Just a 
simple operation on an arbor press, and you build high 
capacity anti-friction performance right into your product. 
The Needle Bearing is simplicity itself —its drawn and 
hardened outer shell, when pressed into a recommended housing 
bore, serves as its outer race and retains a full complement of 
precision needle rollers. No inner race is needed on hardened shafts. 
For its size and weight this unit-construction bearing has a 
higher radial load capacity than any other anti-friction bearing. 
Think of these advantages for your product: Compact, efficient 
design ... the Needle Bearing’s small size permits reductions 
in the size and weight of related parts. Effective lubrication ... the 
turned-in lips of the outer shell retain lubricants and help 
ensure long service life. Low initial cost... you can install Needle 
Bearings for little more than the cost of plain bearings. 

Let us show you how Needle Bearings can solve 
your anti-friction problems. 


TORRINGTON ////)/; BEARINGS 


Now available from our English factory. 
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TORRINGTON NEEDLE BEARINGS 
are incorporated in the LAYCOCK-DE 
NORMANVILLE OVERDRIVE, which 
is now a production fitment 
in the AUSTIN HEALEY 100, the 
BRISTOL 406, the HUMBER HAWK, 
the JAGUAR MK VII, the 
JENSEN INTERCEPTOR and M1 and 
the SUNBEAM-ALPINE SPECIAL 
as well as being provided 
as an optional extra on nearly all 


high performance British Cars today 





THE TORRINGTON COMPANY LTD 
Works Torrington Avenue, Coventry 


London Office: 7-10 Eldon Street, £.C.2 








Yes! We solved it! 


Problem: To efficiently weld one end of a Pin at an inaccessible 
point and close the other end in the same operation. 

Data: Rear axle housing, shaft tubes and Pins. 

Solution: We designed and produced a special type Welding 
and hot-closing Machine, working on the following principle— 
Short steel Pins with shaped contact points inserted in the 
holes in the work. The depression of a foot switch starts an 
automatic chain of actions: The electrodes slide into contact, 
welding current flows for a measured time, cuts out and heating 
current for riveting flows. Pressure is applied to close the Pins 
and finally current cuts out and the electrodes rise, ready for 
the next operation. 


The diagram shows two Pins (done 
simultaneously) welded to a shaft 
[tube and hot-closed into axle casing. 
Write us for illustrated particulars. 


ts 

1 Ww, Recj,, 1°) 
ifficul, "Ider, o laj type 
be CficiMireme,."* mod lee. 
Machin, tently nts Whi ern and 
_ mes by wy "Moe 

®Xistin, 
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Enguir; 

Resistant nn Invi 
i 

imp, eld; 


‘ in, 
“iving ©, nt Oblem, 
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"quire rd 


Standard Resistance Welders Ltd. 


MUCKLOW HILL « HALESOWEN ~ BIRMINGHAM TeLepHone: HAL 1384 TELEGRAMS: SPRINGACAR, HALESOWEN. 





4 eS | 
< x VALUER® 


i ONEERS 
| rant, MACHINERY 
AND FACTORIES 


ee 














_ SINCE 1807 


eh 
“Wee, 





FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE-LONDON -E.C.3. Phone ROYAL 486! 


Rathbone 
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DONCASTERS for DROP FORGINGS 


in large or small quantities 








DONCASTERS © 
3 izzs DD 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 


FORGINGS - DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 
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we manufacture... 
MECHANICAL RUBBER 
COMPONENTS for 


automobile « sagt 


THE SHERBORNE RUBBE! is CO |] ID 


SHERBORNE STREET * BIRMINGHAM - e EDG 





_ ermal aaimaiies, Fitters You can spend fifteen days with your friends, earning full 
A nN T E D Regular Army pay and allowances. Asa member of the Army 


Emergency Reserve (Cat. IIA) you have no other duties 


ia » during the year. If a grave national emergency should arise, 
YS IN © 6 tl 
FTEEN DA 


you may be called up for service in the United Kingdom. You 

4 l av and ; can be called out for overseas service only by Proclamation. 

CAMP earning full pa) Volunteers are accepted from 18 years of age and engage- 

es plus a total of £9 ment is for two, three, or four years. If you have served 
allowanc 


; before in a non-commissioned rank there is every possibility 
TAX-FREE BOUN ry AND & of your filling an existing vacancy or of being promoted as 
EFFICIENCY ff 


\* 


soon as a vacancy occurs, 


Lend your skill to Britain, dition the job you know best send this coupon now for details of how to join to: O.C., Head- 


quarters, A.E.R., R.E.M.E., Broxhead House, Bordon, Hants, 
ARMY EMERGENCY 7 Pees. 
RESERVE 
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ROLLS ROYCE 


USE 


‘Rotofinish’ 


Rolls-Royce are one of many leading firms who have 
proved the efficiency of ‘Rotofinish’ machines, handling 
equipment, chips and compounds and service for pre- 
cision De-burring, De-scaling, Radiusing, Polishing 
and Britehoning. 

A wide range of components—from large castings and 
forgings to small stampings and pressings—can be pro- 
cessed in ‘Rotofinish’ machines in batches from 5 to 
500 Ibs. at a time. 


Savings in time, labour and cost of 80%, are frequently 
achieved since the process is automatic, only requiring 
unskilled labour to load and unload the batch of 
components. 

Roto-Finish Limited are the originators of precision 
barrel finishing; their equipment is specially designed to 
operate with the utmost efficiency. Rapid handling tech- 
niques for loading, unloading, washing and separating 
are a special feature. 

May an engineer come along for a preliminary chat 
about ‘Rotofinish’ processes, machines, equipment and 
service and select some of your components for free 
trial processing? We prove ‘Rotofinish’ to be of value 
to you before you buy. 


ROTO-FINISH LIMITED 


DEPT. Al, 39 PARK STREET, LONDON, W.!. 
GROsvenor 6671. 

THE UNIFORM MECHANICAL PROCESS 
FOR DE-BURRING, POLISHING, HONING 


TRAGE MARK 
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BRIGGS MOTOR BODIES LTD 
BRITISH TIMKEN LTD 


BRITISH UNITED SHOE MACHINERY 
COMPANY LTD. 


J. B. BROOKS AND CO. LTD. 
CREED AND CO, LTD. 
THOMAS CROMPTON & SONS LTD 
HAWKER AIRCRAFT LTD 


KENWOOD MANUFACTURING 
co. LTD 


MAGNATEX LTD 
MELLOR BROMLEY & CO. LTD 
S. E. OPPERMAN LTD 
PLATERS AND STAMPERS LTD 


POWERS-SAMAS ACCOUNTING 
MACHINES LTD 


ROLLS-ROYCE LTD 
RONSON PRODUCTS LTD 


SKEFKO BALL BEARING 
COMPANY LTD 


S. SMITH & SONS (ENGLAND) LTD. 
VICKERS-ARMSTRONGS LTD 


WOLVERHAMPTON DIE-CASTING 
COMPANY LTD 


This is a medium sized RF/DW/22 machine, showing 


the washing-out operation, 








The self-tapper 


Like the woodpecker, the N.P.K. self-tapping 

screw is an independent and thrifty bird. He’s so 

tough he scorns the need for tapping machinery 

and so saves many a manufacturer both time and money. All members of 
this species have either slotted heads or ‘Phillips’ recess cruciform 
heads. They’re found, too, in every shape and size, depending on their 


particular function in life. If in doubt which to use or... 


If it’s a matter of how to fasten one thing to another... 


get in touch with (5 K4 4 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED YY 
Screw Division : Box 24, Heath Street, Birmingham 18 elemalecee 




















Long and thick-walled Short and _ thin-walled 
Bushes are a waste of Carobronze Bushes save 


material and are more 
efficient. 


CAROBRONZE BRAND COLD-DRAWN PHOSPHOR BRONZE TUBING 


possesses a high load capacity and excellent physical properties which enable Bearing Bushes to be 
made both shorter and thinner than is frequently the case. 


As the machining allowances necessary with Carobronze are likewise very small 


++.» YOU SAVE IN EVERY DIRECTION 
| eS | CAROBRONZE LIMITED 


School Road, Belmont Road, 
London, W.4. 


material. 
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di-phase cleaners 


Di-Phase metal cleaning processes offer savings of 
up to 50% on the cost of trichlorethylene vapour 
degreasing, plus the following advantages: 
Non-toxic in use, effective against inert and 
insoluble soils, will inhibit the cleaned parts 
against re-rusting. 

They are used for mass production cleaning of 
all metals prior to inspection, assembly, vitreous 
enamelling, phosphating and electro-plating. 

Di-Phase cleaners are used both in spray and dip 
washing machines, which can be either adapted, or 
designed and manufactured to your requirements. 


Illustration shows a two-stage 
washer and hot air dryer. 


ELECTRO-CHEMICAL ENGINEERING CO LTD 


“WETHERBY” QUEENS ROAD WEYBRIDGE SURREY. Phone WEYBRIDGE 3891. Associoted with Electric Furnace Co Ltd Electric Resistance Furnace Co Lid 


AUTOMOBILE ENGINEER, January 1955 


186 




















Has it escaped your notice? LS 


SG 
‘ant Sees" GEORGE L coven 4 


Telephone : Riverside 4141 
Telegrams ; Coborn, Telex, London sons and COMPABY LimiTes 


And at 600 Commercial Road, E.14 + Bidder Street Experts in Scrap since 1834 
Canning Town, E£.16 + Bath « Belfast © Birmin gham « Hebburn-on-Tyne « Leeds - Luton « Manchester - Morriston, Swansea - Sheffield 
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Scammell 8-ton chain drive solid tvre 4 wheeler, Built 1928 
(Hardy Spicer Propeller shaft between gearbox and chain drive axle.) 





Scammell lorries were fitted with Hardy Spicer equipment as long ago as 1927. It is an expression 
of their confidence in Hardy Spicer equipment that Scammell’s continue to use it right up 
Hardy Spicer are justly proud of their record of service to the Motor 


to the present day. 


Trade, and to have been associated with so many great names of the industry for so long, 


4 modern Scammell Constructor 6 x6 Chassis 


SPICER PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER LIMITED (A Birfield Company), WITTON BIRMINGHAM, 6 
HARDY SPICER (AUSTRALIA) PTY LIMITED, SOMERS STREET BURWOOD, E.13 VICTORIA AUSTRALIA 
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ACCSEST SPEED 
Pe 


CLOWNEST COST 
— 





it is naturally more economical choose INTAL DRILLS. 
to use the type of drills which Constant research and improve- 
give the most efficient perform- ment to keep our products in 
ance—those which operate at line with the latest advances in 
higher cutting speeds, with a engineering and metallurgical 
longer effective cutting life. That techniques keep INTAL 
is why so many users repeatedly DRILLS in the lead, 


a >? 
Gp “age REAMERS 
, MILLING CUTTER 


Obtainable from your Stockist. London Stocks — 16, Aldersgate Street, E.C.1. Glasgow Stocks — 50, Wellington Street, C.2. 
THE INTERNATIONAL TWIST DRILL COMPANY. LIMITED lelep| 230/2+- 3 
INTAL WORKS WATERY STREET SHEFFIELD 3 Telegrams ‘Fluted’ Sheffield 








FOR THE AUTOMOBILE INDUSTRY 


erialite 
YOU done | sprees: row PRODUCTS 


employees health | § INCLUDE 


al | ? The first class electrical and mechanical 
and safety dt), specification of these cables for starting, lighting, 
AUTO charging and ignition ensures trouble-free service 


even under the most arduous conditions. More- 
CA B LES over, these cables are competitively priced so 
you can that high quality and economy are achieved in 


the installation. 








; . an ; , r *o.late The range of Aerialite ignition suppressors 
This new book... provides an informative and uy date . covers types for plug, distributor and lead fitting. 
INTERFERENCE Suppression of | interference on T/V is most 

effective an s¢ suppressors are specia 
SUPPRESSORS designed for use where car radio is installed. 


industry. Written by D. I. Macfarlane, and illustrated with Engine performance is uneflected 


introduction to the vital subject of personnel protection in 


over 70 photographs, it deals with protection of the eyes and 


skin; precautions against ionising radiations; pr« guards; aitectn 6 Oh inn wal ol th 
shavin is t registered trade mark o! ce new 
dangers of rotating machinery; protective clothing lust and Ta Thal. Assiaiine thermsey ae insulated ignition cable 
whic is 6unafiecte ozone, petrol, water, 
fume control; flooring and lighting. Make sure YOU are CABLES oraeee, sui ight. oes. havin © evelleble Pe 
wide range of brilliant colours and is low price 


up-to-date with your safety measures, . . order a copy TO-DAY Other ignition cables include rubber insulated and 
’ rubber, textile and lecquered types 


The Model 16 is one of a wide range of car 
aerials which have been designed for fitting on 
c A R the header, valance, mudguard, etc. The Model 16 


is fully retractable and is extendabi 5’ 0” 
wy, 5 ” 80 TT t ted Is éd net B Post 7 9d AERIALS above "the moun’ ace. It SD euatie of 
82" 5} pp. Illustra . 6d. . By Post 7s . roviding a high pickup with low noise 


evel. 
Obtainable from booksellers or direct from Please send for details of the above and other products in the Aerialite Range. 


lliffe & Sons Ltd., Dorset House, Stamford Street, London, 5.6.1 | AERIALITE LTD. STALYBRIDGE, CHESHIRE 


DEPOTS AT:- 
LONDON, BRISTOL, BIRMINGHAM, MANCHESTER NEWCASTLE, GLASGOW 
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STANDARDISED 

DIMENSIONS 

TO B.S. 2083 
(1954) 





AVAILABLE FROM STOCK 
TOTALLY ENCLOSED FAN COOLED 


END WINDINGS TAPED TO GIVE 
INTER- PHASE INSULATION AND 
__ RIGIDITY 





% SIX LEADS BROUGHT OUT TO 
TERMINAL BOX 


THE GENERAL ELECTRIC CO. LTD., 


as 
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Ask for Technical 








OUTPUT UP TO 25 h.p. 
DOUBLE IMPREGNATION 


FOR NORMAL DUTY IN ANY 
_PART OF THE WORLD 


BACKED BY 50 YEARS 
EXPERIENCE 


Description No. 43] 


MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 





» Hot Performance / 


—simply by adding the 
DeVILBISS - AEROGRAPH 


HOT SPRAY UNIT 


to your regular spray painting equipment 


CONSIDER THESE ADVANTAGES ! 


4. No sags — fewer rejects. 
- Saves time — gives faster finishing. 








j 5. Easy to clean and maintain — no 
. Stronger paint film —finish shows pump, no electric motor, no heating 
less porosity because there is less tanks, no moving parts. 

solvent to evaporate 











6. Safe — no fire risk, fluid does not come 
3, Smoother flow — keeps paint at con- into contact with electric heater. 


— stant temperature and pressure, even 
The SYMBOL (Ey) of SERVICE when spraying is interrupted. 
Write now for fully descriptive leaflet 26 to D EVI L B ) S S 
THE AEROGRAPH CO. LTD. tower Sydenham, London, 5.526 AEROGRAPH 


Telephone: SYDenham 6060 (8 lines 


Branches sae GLASGOW » MANCHESTER Sets the Pace tu Spraying 


LONDON -« BIRMINGHAM 








T.A4.6204 


CLAMP YOUR WORK HYORAULICALLY/ 


tolder shows how to i. 
SLASH ewt? 
ASSEMBLY NEO 








There’s gold in the sea .. . In a thousand million pints of 


sea-water there may be as many as 250 pints of gold. Now 


gold, by the pint, is lovely stuff. So why don't we all get after 
it? Well, you see... it’s just a little bit difficult to extract. 

In hundreds and hundreds of manufacturing processes, 
solvents are used-—-and wasted. They just float off into the air. ’ \y* , Simple + tnempensive 


Now solvents are expensive things, so why don't we pull v Instantaneous 
for 


Carbon, it’s just too easy . . . There’s gold in the air! for the MILLING - GRINDING 
man who reads about Active Carbon and Solvent Recovery, OWER CKS WELDING - GLUEING 
LIMITED and every Clamping Problem 
é 8 ao. 

and telephones SUTCLIFFE SPEAKMAN MeMALLTTA RO.) ACTON | LONDON » ws : 

AND COMPANY LIMITED, LEIGH, LANCASHIRE. TEL: LEIGH 94, Newray proover 
LONDON OFFICE: 2 CAXTON ST., WESTMINSTER, S,W.!. TEL: ABBEY 3085 


them back again? Goodness knows... because, with Active 
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To speed production? Look for easy UNBRAKO SCREWS COST LESS THAN TROUBLE 


thread start, the hex socket for speedy, 
sure drive. 
For staying power? Unbrako closer 


tolerances mean a better fit, and their 
tremendous toughness allows the screws 
to be pulled up tighter, to stay put 
longer without locking. Unbrako vibra- 
tion tests prove this. 


For dependability? The reputation of 

the best equipped specialist screw organ- 

isation in Europe stands behind every 

single Unbrako production, so they’ve 

got to be good. They are obtainable yHBRAKO SOCKET SCREW CO., LTD., COVENTRY 


all over the world. 
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hot Performance / 


—simply by adding the 
DeVILBISS - AEROGRAPH 


HOT SPRAY UNIT 


to your regular spray painting equipment 


CONSIDER THESE ADVANTAGES ! 


4. No sags — fewer rejects. 
1. Saves time — gives faster finishing. 
5. Easy to clean and maintain — no 
2. Stronger paint film —finish shows pump, no electric motis7, no heating 
less porosity because there is less tanks, no moving parts. 
solvent to evaporate 





6. Safe — no fire risk, fluid does not come 

. Smoother flow — keeps paint at con- into contact with electric heater. 
stant temperature and pressure, even 
when spraying is interrupted. 


Write now for fully descriptive leaflet Z6 to ; eerie ; D EVI L ct & S «. 
THE AEROGRAPH CO. LTD. Lower Sydenham, , KE RO G R A PH 


Telephone: SYDenham 6060 (8 lines 


Brenches ond L GLASGO W . MANCHESTER Sets the pace th Spraying 


LONDON - BIRMINGHAM - BRISTOL 








T.A.6204 


CLAMP YOUR WORK AYORAULICALLY/ 
, solder shows how to 


N 
SLASH gwd 
ASSEMBLY NEE 








There’s gold in the sea. . . In a thousand million pints of 
sea-water there may be as many as 250 pints of gold. Now 


gold, by the pint, is lovely stuff. So why don’t we all get after 
it? Well, you see ... it’s just a little bit difficult to extract. 

In hundreds and hundreds of manufacturing processes, 
solvents are used—-and wasted, They just float off into the air. “we Simple © teen fies 


Now solvents are expensive things, so why don't we pull . Instantaneous 
for 


Carbon, it’s just too easy . . . There’s gold in the air! for the MILLING - GRINDING 
man who reads about Active Carbon and Solvent Recovery, OWER CKS WELDING - GLUEING 
LIMITED and every Clamping Problem 


and telephones SYS FCLIFFE SPEAKMAN VALETTA RD. ACTON LONDON: w3 


1 
( SUEPWERDS BUSH 144) 14 tees) GRAMS HEMSORSER EAL LONDOS a Newry proouer 


them back again? Goodness knows... because, with Active 











AND COMPANY LIMITED, LEIGH, LANCASHIRE. Tel LEIGH 94, 
LONDON OFFICE: 2 CAXTON ST., WESTMINSTER, 5.W.!. TEL: ABBEY 3085 
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To speed production? Look for easy UNBRAKO SCREWS COST LESS THAN TROUBLE 
thread start, the hex socket for speedy, 

sure drive. 

For staying power? Unbrako closer 


tolerances mean a better fit, and their 
tremendous toughness allows the screws 
to be pulled up tighter, to stay put 
longer without locking. Unbrako vibra- 
tion tests prove this. 

The reputation of 


For dependability? 

the best equipped specialist screw organ- 

isation in Europe stands behind every 

single Unbrako production, so they've 

got to be good. They are obtainable YNBRAKO SOCKET SCREW CO., LTD, COVENTRY 


all over the world. 
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VATA ATI i CO) WAm@ON HED 
Wallows Lane -Walsall Staffs. ii .. seco we 








On October Mr. Gladstone 


Ki, 
oo] alla Why did it win? 












It will be long discussed among the enthusiasts, and some wag 











lt would seem that ™ adstone had 
second sight, perhaps he! y hentia is ultimately bound to say “Because it held together.” For 
of “POP” riveting. For re eful people over 80 years Richards Bolts and Nuts have been holding 
POP” is the mods of riveting things together in the transport, engineering and construc- 
it is economical, efficient a in saving tional fields. Specialities include “Staffordshire Knot’ 
“POP” riveting is one oper: by ‘ene Carriage Bolts and Nuts, black and bright work and the 
operator, working from one he material famous “Hi-strain’”’ brand for the really big stresses. 


and riveting can be done hose almost 


inaccessible places, speedily and ef 








The resources of our technicians « ir disposal 
for the asking—we can solve yo veting problems, 

j 

| 

| 

“POP is a Registered Trade Mark of the manufacturers 





Walsall Road - BIRMINGHAM 2 22 


Tetephone BiRchieids $024 | Tiines Telegrams EYELET 









Enquiries to: 
CHARLES RICHARDS & SONS LTD., Darlaston, South Staffs. 
Phone: Derlaston 140 (10 lines) P.B.X Wires: * Richards, Darlaston."’ 


Consuitant & Teel Manufacturers 
AIRORAFT MATERIALS LTD. Midland Road, Lond 


SYSTEM OF RIVETING 


Geo. TUCKER EYELET Co. ltd 








MODERN 





THE 
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In every industry or trade, electrical equipment is 
the key to modern production methods. There are 
probably more production-boosting and money- 
saving devices than you know of. Your Electricity 
Board can help you and give you sound advice, 

They can also make available to you, on free loan, 
several films on the uses of electricity in Industry 
produced by the Electrical Development Association, 

E.D.A. are publishing a series of books on 
“ Electricity and Productivity”. Four titles are 
available at the moment; they deal with Higher 
Production, Lighting, Materials Handling, and 
Resistance Heating. The books are 8/6 each (9/- 
post free) and the Electricity Boards (or E.D.A. 
themselves) can supply you. 


Electricity 


a Power of Good 
for PRODUCTIVITY 


Having a hand in 
Productivity 


Individual Drive 


Individual drive means power exactly 
where it is wanted. The motor is built into the 
tool and direct coupled to the driven shaft. 
Efficiency is higher, floor space is saved, belts 
are done away with. The machine is a self- 
contained unit and the drive is direct. There are 
no gears, no belts—so maintenance is low. 
Individual drive means that the motor is tailored 
to the tool—control is simplified and there is no 
waste of power. The tool does the work at the 
highest speed and the lowest cost: lowest in 
maintenance, lowest in rejects, lowest in power 
consumption. Putting the power where it is 
wanted is— 

only one of the aids to 

higher productivity that 

Electricity can bring you. 


The British Electrical Development Association, 2 Savoy Hill, London, W.C.2 
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COMPRESSED AIR EQUIPMENT 


ee 
















PARAFFIN 









Yes, you can handle all comers if you use B.E.N. equipment! There are 
B.E.N. compressors displacing from 2—32 cu. ft. of air per minute provid- 
ing reliable and low cost compressed air for all garage purposes—and a 
range of accessories for tyre inflating, spray painting, spark plug cleaning, 
and 80 on. 















To help you select a suitable model send for publication CB 93 “Air Power 
for Garages and Service Stations’, 


COMPRESSED AIR | “2 a 
ENGINEERS \ y, 


8. E. MW, PATENTS LTD. conwrsiow oF seoom a waoe cro.) P.O.Box No.J0, HIGH WYCOMBE BUCKS. Te/: HIGH WYCOMBE 1603 


SF. Brayhort 
SPRINGS 


1D. 


Production manufacturers You can make certain of your own products 
DESIGN AND 
MAKE TO 
YOUR 


of torsion, tension and bei , 
eing perfect by using— 
compression springs of all g P f y g 
PARTICULAR 


types, pressings, clips, and Cc 
sole manufacturers of the EL CTRI 
GS LTD al 
SPRIN ° ee 


dvanced shock ab- 
opt : Electro-Magnetic Crack Detectors 
Particulars 
FULL VIEW WORKS 


KENNEL RIDE +« ASCOT - BERKS FEL ELEcTRIC Lp 
Telephone : Winkfield Row 427 - Telegrams: Brayhead Ascot 41 SIDNEY ST., SHEFFIELD 1 































—BUT ARE THEY 
ALL ALIKE 7 


EVEN A PEA MAY HAVE A 
HIDDEN GRUB, AND SO 
IN COMPONENTS FOR 
ENGINEERING— 














sorption device — 
*METPAKS” Shock 
THIS IS 
rs 
pmperse MODEL GP/U 
FROM OUR 
Leading manufacturers rely on:— WIDE RANGE 
BUT WE CAN 
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Ductile Iron 


y, D 


¥ Uaytskeont™ 


gives you a remarkable 











metal with an ever increasing 


range of applications 


BONNET ARCH in Ductile Iron. 
Weight 66 lbs. 







Impact Izod 
10 mm. $4 
notched 

ft, Ib 







Compression 
Strength 
















Transverse 
Rupture Stres* 
ons/sq, 15- 








Blongauion 





Ultimate 
Tensile Stress 
Tons/sq. 











GRADE 










pEARLITIC [FERRITIC 





Lloyds Ductile Iron is now firmly established as a successful new ferrous metal 


which combines the advantages of cast iron with the tensility and toughness 
of certain steels. 


In replacing flake graphite or malleable cast iron it permits heavier loading of 


existing designs or re-designing to reduce weight. In replacing steels, its 


reliability, ease of production and ready machineability offer economy in cost. 
The successful casting of Ductile Iron demands the strictest and most ex- 
perienced metallurgical and melting control, but Lloyds have been casting it 
daily, continuously since 1950, 

BALANCE WEARING BUSH 


The applications of Lloyds Ductile Iron are almost limitless and its properties 
in Ductile Iron. Weight 15 Ibs. 


may well enable you to re-design your present casting for more efficiency at less 
cost. Technical advice freely given on request. 


Ductile Iron is only one of the range 
Lloyd of Burton | of High Duty Irons cast by Lloyds 
LLOYDS (BURTON) LTD., WELLINGTON WORKS, BURTON-ON-TRENT 


TELEPHONE: BURTON 3867 
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HOLDING POWER EXCEEDS 


















| More than 1,000 factories have done away with bolts, 

CROID 65 grouting, damaged floors; made layout changes a matter 

MACHINE FIXING GLUE of hours; practically eliminated machine vibration. 

C 0 0 PE p S How? By adopting the Croid-Cooper method of machine 

installation where machines are stuck down on a felt 

FELT base with a holding power of 50 Ibs. to the square inch. 
———————————— — — — —————— 





Send for details today: 


COOPER & CO., (B’HAM) LTD., BRYNMAWR, Breconshire. 


Telephone: Brynmawr 312. Telegrams: Felting Brynmawr. 
Registered Office & Works: Little King Street, Birmingham, 19. 











sx, Reliability 


INDUSTRY DEMANDS 


for the sake of oe 
PRODUCTION oo 


In Industry hard work is also necessary to keep 
pregesen geared up to capacity.... but it is 

y the careful Fw ny of every working second, 
by Time and Motion Study methods, that pro- 
ductivity can be increased. PRESTONS again 
lead as the largest suppliers of Swiss Sto 
Watches to British Industry, and every help 
is given to Time & Motion Study experts by 
supplying these top quality jewelled Lever instru- 
ments, as well as providing an...... 


IMMEDIATE REPAIR SERVICE 
giving attention to r most urgent 
needs in double quick time... yet 
with the care and craftsmanship vieal 
to such precise instruments. ALSO 
by periodically stripping, cleaning 
and expert oiling by our “Mainten- 
ance Service” your Stop-Watches will 
gain added life. 



















Industry has been looking 
for just such an engine as 
this—an engine that takes 
up very little space and 
uses fuel sparingly, yet 
gives power in plenty for 
the job on hand and keeps 
going year after year 
with the minimum of 
maintenance. A depend- 
able, versatile, 
hard working, 
economical 
engine 
















COMPRESSORS 
ROAD ROLLERS 
RAIL SHUNTERS 
STATIONARY 

ENGINES® 








We heve a fine ra o 

Swiee "Stop-Worcher inchoding Wei, { WATCH AS ILLUSTRATED 
Stop- Watches. WITH DECIMAL DIVISION 

WRITE OR -PHONE FOR OUR £6:2:6. 

ILLUSTRATED CATALOGUE 

AND PRICE LIST. Tel.: BOLTON WITH 1/Sth SEC. AND DEC. 
876 (2 lines DIVISION . (6:5: 0. 


PRESTONS LTD. srop.watcn speciauists BOLTON, LANCS. 

















Champions of their weight and class 
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cas? in an‘ ‘old tradition — 
of PERSONAL SERVICE 


T. M. BIRKETT, BILLINGTON & NEWTON 


LIMITED 






The two famous firms of T. M. Birkett and Sons Ltd., 
and Billington and Newton Ltd. have pooled their 
unrivalled non-ferrous casting facilities and experience, 
to give the customers of each an even better personal 
service. The combined firms will operate from a new 
headquarters at Hanley, but foundries and machine shops 
will remain at Longport and Hanley. 









T. M. BIRKETT, BILLINGTON & 


HEAD OFFICE ;: HANLEY, STOKE-ON-TRENT. Tel: Stoke 22184. 
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Castings from a few ounces to 10 tons in 
phosphor-bronze, gun-metal, aluminium- 
bronze, manganese-bronze and light 
alloys. Precision-machined bushes and 
bearings. Specialists in high-tensile 
aluminium-bronze castings, centrifugal- 
cast wheel blanks, and chill-cast rods 
and tubes. 


One of Britain’s Largest 


NON-FERROUS 


Foundries 


NEWTON LIMITED 


LONGPORT FOUNDRY. Tel: Stoke 87303 
























TALKING MACHINE SHOP... 


“Last year, this place looked like a chemist’s shop.” 


“There was a different coolant on almost 
every machine and | was the poor so-and-so 
who had to keep track of them all. 


COOLEDGE has stopped all that. We 
now use it on most cutting operations in 
South Machine Shop, it’s on many of the 
turret lathes and even some of the large 
automatics—and we get impressive results 
on all of them. 
The booklet* they have in the P.M’s office 
says that COOLEDGE can cover all these 
~ jobs because its course oil/water emulsion 
gives a tough lubricating film with jolly 
aes good quenching properties. That's his 
I 


department though © my part, it saves 





time and trouble in Stores issues and it 

must save the firm pounds in the course 

of a year’’, : 
*This is publication S.P, 173 which gives full details of Fletcher te Me: 
Miller Cutting Fluids. You can get one by writing to the Hyde Machining automobile components from. steel 


address. forgings at 78 feet per min. on Bullard 8-spindle 


Kup onting with ~ vertical automatic lathe. Individual flow of 
COOLEDGE at | in 35 dilution is provided at 


each tooling station 


GLE Td te tiAaa: CUTTING FLUIDS 


FLETCHER MILLER LTD- ALMA MILLS -HYDE-CHESHIRE 


Telephone : HYDE 781 (5 lines) Telegrams : EMULSION, HYDE. 
@ 














me 


| 
t (> Jnl 
—_  7@ 


FARNBORO 


ELECTRIC INDICATOR 









Large Diagrams 
up to 
144” x 74” 







a 
— 


ELECTRIC 
EQUIPMENT 


for Garage and 
Workshop 


A.C. and D.C. Motors 
Starters and control gear 


Automatic 


No complex 
electric cir 
cults, Replace- 
ments are 
negligible. No 
glass compo- 
nents. Sim- 
plicity ensures ready emg ong | and manipulation 
without special knowledge. Very large diagrams. No 
Photography, thus saving time and trouble. Calibration 
ines can be recorded while 








OBES DORBIE M°INNES LTD 


Jostruments 


Mazda lamps 
and lighting equipment 





MAN 


THE 
BRITISH THOMSON-HOUSTON COMPANY LIMITED: RUGBY - ener 
Member of the AE! group of companies 


Alse ot SOUTH GHITLO® LIVERPOOL LOnDOR 
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EITEL (occ 
TWO-COLUMN DEEP 
DRAWING PRESS 






















Operating buttons conveniently 
placed to suit operator. 








Machine can be operated: 
(a) Single-handed 
(b) Two-handed 

(c) Automatically 















Machine has extremely strong 
and precise guide of the press 
slideways which are equipped 
with automatic centralized 
lubrication. 










Our fully qualified Tech- 
nical Representatives are 
at your disposal to advise 
on any press problems. 






SOLE AGENTS 





WT 


The Selson Machine Tool Co. Ltd 


CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, N.W.10 HOO 


$44/SMT146 
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and £4000 damages 


A press operator whose earnings are 
retarded by slow guard operation is a 
menace to himself and to you. He is 
tempted to expose himself to danger and 
may involve you in heavy damages. 
Fortunately, the ‘Fastrip’ Synchronised Guard 
ensures the highest standard of safety 
without impeding production. Send for full 
details to-day. 








J. P. UDAL 


INTERLOCK WORKS, COURT ROAD, BIRMINGHAM, 12 
Telephone : CALthorpe 3114 


















This HELI-COIL insert 


. will give you positive protection 
aguinst wear, stripping and corrosion in 
all tapped threads. It permits cleaner, 
more functional design .. . 
ARMSTRONG PATENTS CO. LTD. 


‘ BEVERLEY, YORKSHIRE Telephone: Beveriey 4 
*Regd. Trade Mare 


LB. D/IOO/A 
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<4, 4 ll IF YOUUSE SPRINGS 


VEHICLE SPRINGS 
FOR 
PRIVATE CARS 
AND 


COMMERCIAL VEHICLES 


FLAT & COIL SPRINGS 


LIGHT PRESSINGS, 
AXLE SPRING CLIPS, 
BODY “U” BOLTS, 
EXHAUST PIPE AND 

SILENCER CLIPS 
OF EVERY DESCRIPTION. 


al 


WHY NOT USE 


A. A. JAMES LIMITED, ST. GEORGE’S WORKS, WEST BROMWICH. 








ESTABLISHED 1850 





PERSPECKIVE view 


TELEPHONE WEST BROMWICH 








SCALE FULL SIZE 


0092 TELEGRAMS “WEARING” 


Phone: WES 0575/6 





CASTINGS 
for 
PROTOTYPE 
or 
PRODUCTION 
in 
GREY IRON 
WHITEHEART 
MALLEABLE 
or 
NON-FERROUS 
METALS 


GEORGE 
WEARING 


LIMITED 


CARTERS GREEN 
FOUNDRY 
WEST BROMWICH 


WEST BROMWICH 
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three-way 
service.... 


HERE you see Chimera, 
the three-piece monster of 
classic mythology, slain 

by Bellerophon. A cunning piece of 
moulding this, because the 
beast is shaped like a lion in 
front, a dragon behind, and 
a goat in the midriff. Which 
reminds us of our three-way 
service. We design, we tool, 
we mould : our plant is very 
extensive and we have 
some of the largest 
injection and compression 
presses in the country. 
We daresay we could 
encompass a chimereian 
moulding job for you. 
Please write to us, or give 
us a ring! 


EKGO PLASTICS 


moulders to the best people 


Ee We design, tool and mould for any plastics requirement. Write to: 


€. K. COLE LTO. (PLASTICS) SOUTHEND-ON EA, ESSEX 
THEND 4949! 


Members of the British Plastics Federation 
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Books for 
Automobile Engineers 






Your local Smith’s shop or railway 
| bookstall can quickly supply the books 






you want on any aspect of the industry. 
| Lists of titles on specific subjects will 
gladly be supplied on request. 












Your copies of AUTOMOBILE ENGINEER 
can be bound into attractive volumes; and all 
| your stationery and printed matter supplied 
through our local branch. 


W.H. Smith & Son 


for TECHNICAL BOOKS 
HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2 

























BIHEXAGOR 


ENGLISH, AMERICAN 
UNIFIED and METRIC SIZES 





To of ap 


— BROTHERS LIMITED 


4 BRITOOL WORKS, BUSHBURY 
WOLVERHAMPTON 
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LEAF SPRINGS 


for Cars and Commercials 


Berry’s are making more and more—and 
better and better—Laminated Springs at 
their new Works in West Bromwich. 

This is the logical result of the installation 
of the latest methods backed by over a 
century’s practical experience. 


Specialists in Motor Vehicle Suspension. 





ey CARRY 


i 
Established 1847 


ona ov roa QUUINUTIEID <omrawias OW BERRY 





RICHARD BERRY & SON - BIRMINGHAM ROAD - WEST BROMWICH 











FASTENERS For metal- to-metal fixtures, 


fabric-to-metal, wood-to-metal . . . etc. 


They add ten minutes production to each man hour 


TRADE ENQUIRIES TO: Carr Fastener Co. Lid., 47 Woburn Place, London, W.C.1. Museum 1433 Manchester’ 50 Newton St., Manchester 1. Central 4057 
Birmingham: 214/215 Daimler House, Paradise Street, Birmingham, 1. Midland 2297 
Head Office: Carr Fastener Co. Lid., Nottingham Road, Stapleford, Nottingham. Tel; Sandiacre 3085 
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NEW! 


double 
duty - 
masking 
















eee 





THE BUSH PEOPLE 
for NITRIDED 
JIG BUSHES 


|| and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 














These jig bushes and liners are manufactured in accordance with 
8.5.5.1 : 1953, che recommended sizes for the jig plate holes 
being in accordance with British Standard for B limits (B.S.S, 
164:1941). 











Established 30 years 


LAWRENCE Bros. MILLWARD LTD § 


Wickersiey 


ROTHERHAM hers 






























































For masking every job before spraying and protecting it during 
transit there is a Permacel Masking Tape. Ne Permacel 








Crepe Paper & Cloth Masking Tapes have a new more durable 
adhesive that enables them to stick better—instantly and firmly 
to any surface. The new Permacel adhesive also enables them 
to stand up better to the rugged conditions i ictory and 
workshop, 

Permacel Crepe Paper masking tapes offer the additional 
advantage of being * double bonded’. This process permanently 
bonds the adhesive to the backing material. It also ensures 
that when the tape is stripped from the job it comes away 
cleanly and easily—leaving no sticky trace and no paint 
build-up, because the paper is so thin. 

Send for the Permacel Brochure. It will help you to save time 


and money in Packing and Production. 


PERMAGEL 


SELF-ADHESIVE TAPES 


gohmon «lohmren (GT. BRITAIN) LTD., SLOUGH, BUCKS. | AMAL LTD - HOLDFORD ROAD + WITTON - BIRMINGHAM 6 


16-138 
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EAGLE BRAND 


DROP FORGED 


SPANNERS 


FOR ALL PURPOSES 


ty 


ay 


CENTRED PER HOUR 


130) SHAFTS FACED AND 


Facing 4 off each end and drilling 
&' centres in 24" diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centres 
@ True faces and accurate lengths 
@ Turned finish on faces 


@ Eliminates subsequent facing down 
to centres or recentring 


ENGINEERING CO. LTD. 


COVENTRY prone covewray seca 
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BROS (crop-rorcincs) LD. 


WORKS © WILLENWALL «¢ STAFES. 





dard 


P eter Stan 
Faces 3° diam bar 


have maximum 
diameter 


th handled 6 
lengths ¢o 
74, 48 


We also manufacture Rotar an Vices 
and Profile Milling Machines, Short capacity of 
Millie Machines Multiple 
sey as “ Minimum leng 
rilling Heads and Machines 
: Standard bed 


Machines, Gear Toot id - 
Machines, Special Machine Tools for take work up 


High Productior or 727 jong 

















& WHY 


are metal parts 


made better... 
cheaper... quicker 
~ anicher @ 


" _@ 
@ © 


DURA!!! 
ee 


BECAUSE they have high wear resistance 
and oil retaining qualities. Because there is 
no waste material in production and finally, 
because machining is reduced to a minimum 
and in most cases, eliminated. DURASINT 
powder metal materials can be die formed 
into simple or intricate parts in most metals. 





we 














om 





brass, copper, iron and steel. 
So next time you require a 
lot of small parts—ask us. 
You will probably find that 
we can make them better... 
cheaper... quicker... in 
DURASINT. 


Here are some typical compo- 
nents produced in DURA- 
SINT, many of which were 
made in one operation and 
required no subsequent ma- 
chining. DURASINT materials 
include various types of bronze, 


SINTERED PRODUCTS LTD 
(One of the Sheepbridge Group) 
SUTTON-IN-ASHFIELD, NOTTS 
Telephone: Sutton-in-Ashfield 590 
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LICE ORIG 


Industrial Stethoscope 





An entirely new acoustical instrument for 
fault location, using—for the first time— 
the double principle of SELECTION and 
DETECTION. ** AIRSONIC” tunesin to 
trouble—tunes out unwanted frequen- 
cies. Saves costly dismantling. Goes 












forestall mechanical breakdown, 
by revealing incipient fractures 
or metal fatigue. 


Non-Electric — No Diaphragm 
AIRSONIC has no internal frequency of its own, 
Acoustically neutral, it responds equally to all 
frequencies from 20 to 7000 c/s (the entire sound 
range and beyond). It is self-contained, and 
independent of outside power. 


















6 69-4 6 38 Noise. Uneven wear or stress in 
moving parts. Unsound joints and 

welds. interna! cracks, or lack of homogeneity 
in metals concrete, plastics etc. Electrical faults 
under voltage. Gas and fluid leakages. 





THE MURCHIE TRADING 
f CO.LTD.,11 KINGS ROAD, 
7 SLOANE $0. ,LONDON,S.W.3 
Tel. SLOane 9160 
































STRAIGHT 
LENGTHS 
FROM 


4 TO 
3” BORE 





CATALOGUE & PRICES ON APPLICATION 


HERMETIC RUBBER CO. LTD. 


HERMETIC WORKS - RYLAND ST BIRMINGHAM 16 
PHONE EDGBASTON 0965/4 Setablished 1695 GRAMS HERMETIC. BIRMINGHAM 
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OkW. ELECTRONIC HEAT GENERATOR vee nes 


for Soldering * Brazing ° Hardening 
Annealing ° Melting 


Power into Work 5kW. 

Automatic power control enables the work tem- 
perature to be maintained constant, by an external 
device such as a Pyrometer. 

_ @ Special circuit features enable optimum coupling 
and therefore maximum power to be obtained under 
widely differing conditions. 

Small remote work unit enables articles to be heated 
without loss of power at up to 12 feet from generator. 





Robust construction ensures reliability. 
Easily operated by unskilled labour. 
Ideally suited to mass production. 


_ Full details of this equipment will be forwarded gladly upon request 
| and our Engineers will be pleased to give advice on any particular 
heating problem. 











AIRMEC HIGH WYCOMBE BUCKINGHAMSHIRE ENGLAND 
B) Telephone: High Wycombe 2060 Cables: Airmec, High Wycombe. 
Midland Agents for Industrial Equipment :— GOTHIC ELECTRICAL SUPPLIES LTD., Gothic House, Henrietta Street, Birmingham, 19. 


Not even a guardsman jumps to it like a 
spring made by Lewis of Redditch. 
We've spent over thirty years making 

them and every one has been designed 


to do a specific job as well as it could 
possibly be done. It’s becoming Oy 


a habit for progressive engineers to 
call us in at the design stage. , 4 


A-TENSION LEAVE /T wie 
THE LEWIS SPRING CO. LTD. ei Lone 





RESILIENT WORKS, REDDITCH PR SWORK. WIRE FORMS 


Telephone: Redditch 720/1/2 LUTE SPRINGS 
London Office: 321, High Holborn, London, W.C.1, Tel.: London. Holborn 7479 & 7470 
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The reason for using Intalok Spring Cases is 
simple; it gives you more headroom by taking 
lessseatroom. With Intalok the seat can be made 
shallower and remain just as comfortable. 
Intalok Spring Cases are used today 


by many British car manufacturers. 


t 


_/ ®aGD. 
SPRING CASES FOR CARS 


A PRODUCT OF THE SLUMBERLAND GROUP 
TRADE ENQUIRIES TO: INTALOK LTD., CALD 
WELL AOAD, NUNEATON, TEL. NO. NUNEATON 2367/8 


in standard sizes or to 
your own specification. 
Our catalogue will help 
you select a type and 
size of chuck most suit- 
able to your own needs. 


Write for your copy today. 





J]. H. HUMPHREYS & SONS 


Blackriding Electrical Works, Werneth, Oldham 
"Phone: MAIn 1651 








Explains costing techniques . 
to the engineer in the shop 





Cost Accounting 
and the Engineer 


By Kenneth B. Mitchell, A.C.W.A., Aff.1.W.M. 


rhis new book sete out to explain cost accounting and how it 
operates to the engineer on the shop floor. The approach is simple 
and direct, the reader being shown in a practical manner how 
modern cost accounting influences every department. Special 
attention is given to problems of budgeting and budgetary control. 


CONTENTS 


Introduction to costing 
Accounting for 


Part I Part Il, The purpose of budgets: 


Key budgets: Material and labour 
budgets: Expense, administrative 
and master budgets: Budgetary 


materials and 
labour: Overhead expenses 
Final costing and presentation 





Costing by standards, et control, etc 
8)" x 54° 126pp. Illustrated. 10s. 6d. net. By Post 10s. 9d. 
Published for “* Machine Shop Magazine”’ 


Obtramable from booksellers or direct from :— 


liffe & Sone Limited, Dorset House, Stamford Street, London, §.E.1 
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CEADERS 
FOR OVER 
A CENTURY 


R/T172 








MARSTON 
products 

for the 
Motor 
Industry 





on request, 







EQUIP WITH KING DICK 


Whatever the size, or how- 
ever difficult the position, the 
KING DICK range of Quality 
Tools can be relied to 
produce a quick and effective 
answer to awkward nuts and 
bolts. Details are available 


on request. 


A reputation for superia- 
tive workmanship, and 
rigid Quality-Control, has 
iven KING DICK unchal- 
enged leadership wherever 
fine tools are used and 
appreciated. 


New Unified Standard 
for Bolts and Nuts. Open 
Ended and Ring Spanner 
Sets are now available— 
ask for details, 





ABINGDON WORKS + KINGS RO + TYSELEY> BIRMINGHAM 11+ ENGLAND 





Radiators and replacement blocks 

Body parts in reinforced plastic laminates 
Light Alloy Radiators of brazed construction 
Flexible Fuel Tanks for special applications 
Our design and Technical Service Departments will 
be glad to collaborate in solving car manufacturers’ 


problems. Detailed technical data on all Marston 
products for the motor industry are freely available 


MARSTON EXCELSIOR LIMITED, WOLVERHAMPTON AND LEEDS 


(A subsidiary company of Imperial Chemical Industries Ltd.) 
MAR 142 
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“SHAKEPROOF 


REG. TRADE MARK Nas 8611535 


THREAD CUTTING SGREWS 


386895 - 551478 





Cut their own 
machine screw thread 


FOR GREATER STRENGTH & FASTER ASSEMBLY 














FOR METAL 


manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests, Whether as standard fittings used as wheel arch 
(All standard threads) pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 


Extrusions are our business —not just a department. 








Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tuffiex, London 
Telegrams: Tufflex, Norfinch, London 














MANY ENGINEERS ALWAYS SPECIFY 
FOR DIE CASTING 


TYPE 23 


(All standard threads) 











MALLEABLE 


FOR PLASTICS 
& SHEET METAL 


TYPE 2 5 | Mechanical properties :— 


( Special coarse pitch thread) f @ ULTIMATE TENSILE 
. : STRENGTH 33/35 Tons per 
square inch. 
YIELD STRENGTH 20/22 
A.D. APPROVED Tons per square inch. 
ELONGATION 6%, to 8%. 


BARBER & COLMAN LTD | eae 9 175 
MARSLAND RD- BROOKLANDS MANCHESTER | MBUELOgai lm 


TELEPHONE: SALE 2277 (3 LINES) PRODUCTS 
TELEGRAMS: “BARCOL” SALE Write for details 


Factors’ and Dealers’ enquiries to + Wm. Clark (Spare Parts) Led., | LOLE . un LE sameeren DUDLEY PORT Stof: 


438 Harrow Road, London, W.9. 
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as 
A NEW TOOL 
HONING UNIT 


Reduces time spent in sharpening 
scrapers, chisels, etc. 


More economical than flat oilstone. 
Built to machine tool standards, the Unit comprises two circular oilstones 


Safe j 7” dia. x 14” wide driven by constant speed motor through worm gear. 
afe in use—wheels run at 100 r.p.m. Trouble-free running is ensured by the use of high grade materials and 
automatic lubrication. 








Suitable either for 400/440v. 3-phase 


50 cycles or 210/250v. single-phase 
50 cytes WOODHOUSE é MITCHELL 


(PROPRIETORS © THO! W. WARGO LTO) Sy 
WAKEFIELD ROAD : BRIGHOUSE 


TELEPHONE: BRIGHOUSE 627(3LINES) * TELEGRAMS WOODHOUSE, BRIGHOUSE 
wn i6. 





y ~~ 


y SA? METAL is THE Alloy 
for Sheet-forming Press Tools & Stretcher Dies 


Many of the world’s most famous aircraft and automobile 

companies use Kirksite ‘A’ because they have discovered its 

e many advantages over steel and cast iron. 

& SPEED. Kirksite ‘A’ eliminates long waiting periods for 
tools. Dies can be produced within a few days of 

& receiving patterns. 


LOW COST. Dies made in Kirksite ‘A’ cost 





& only a fraction of similar tools produced in 
ey steel or cast iron and the more intricate 
HIGH RECOVERY VALUE the tool, the greater the saving. 


An outstanding advantage of Kirksite ey & 
is that obsolete dies can be recast in- 


, , ! bl as® 
definitely. Write for literature giving examples om am 


of production runs obtained from Kirksite press tools, 
and other interesting facts about this versatile alloy. Also ask for a 
copy of Hoyt Engineers’ & Buyers Guide. 
We operate a complete and speedy service for the 
production of dies from customers’ own patterns. be J 


|p LO2G)[ Hoyt METAL COMPANY OF GREAT BRITAIN LTD. 
“ose ey DEODAR ROAD, PUTNEY, LONDON, S.W.I5 


Telephone: VANdyke 6061 Telegrams: ‘*Profanity’’, Wesphone, London 
PLAIN BEARINGS ~ ANTI-FRICTION METALS * BRONZES ~« SOLDERS ZINC-BASE ALLOYS, €TC., 


Die for sheet- 
steel, Courtesy of 
the Willenhall Motor 
Radiator Co, Ltd. + 








AUTOMOBILE ENGINEER, January 1955 115 





roliled 
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ah 
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Established design principles, based on careful 
investigation into piston temperature and heat-flow 
phenomena, have resulted in profiling which en- 
sures maximum bearing area over skirt and lands. 
Good design in these respects is graphically 
illustrated by the typical Specialloid piston shown 
here — removed from a 142 mm. bore high 
D.I. engine, after prolonged tests, using non- 
compounded, non-detergent type straight 1.C.E, 
lubricating oils. 


SPECIFY 


sera 


PISTONS 


SPECIALLOID LTD., BLACK BULL ST., LEEDS, 10 
Telephone: Leeds 31471 /7 


peed 














QUALITY BOLTS, NUTS AND SET SCREWS 


p Phone Chinsold O64) ( ") 
UNOLEY & CO LTD. ENGLEFIELO AD, LONDON Ni CN “onli oe reoaDo. ONOO 

















DEPOT 


WITH GOOD YARD SPACE 


REQUIRED 


ANYWHERE ON OUTSKIRTS OF LONDON 
FOR HEATING ENGINEERS 


A covered area of 10,000 to 20,000 square feet with 
office accommodation desired. 


CHAMBERLAIN & WILLOWS 


23, MOORGATE LONDON, E.C.2 
CITY 6013 (8 lines) 














important 
publications 
on fluid sealing 


i} RIBEY Pioneer O-Ring Hand- Pioneer Oil Seals Cata 


book. A comprehensive logue—Data is in handy 
indexed form and fully 
iustrated for the use of 
engineers and designers 


Proscar 


owner @ j 
7 Thy © os | a | 


work containing a mine 
of information on oil seal- 
ing problems 


forty O1L SEALS PLEASE 


OILSEALING MOULDING LtTto 
Cottontree Works, Colne, Lancs Tel aoe 412 


PIONEER 
Factory ond Head Office 
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at all stages of manufac- 
ture ensures a trouble 
free product... . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 


by 


VARWOOD INGRAM, E°T" 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EXC baston.9607. 











WE. WOLANW Df | 


ML 


TY CUPERGHROME. 


Te 
a = 


> See 


DROPSTAMCO Products have an extra strength 
and superior finish because they are made from the 
finest quality material, accurately heat treated throughout to 
give maximum strength. There are drop forged spanners, 
hammers, etc., and hot steel drop forgings for the motor, 
hand tool, and engineering trades from 20z. to 10\Ib. 


DROPSTAMCO 


DROP STAMPING CO. LTD 


BIRCH RO. WITTON’ BIRMINGHAM: ENG 
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Today’s all too familiar 
trend of increasing 
costs can only be halted 
by making production 
more economical. But 
how to do so raises problems 

too. Fortunately, when 

it comes to Malleable Iron Castings 
your interests are our particular concern. 


The Blackheart Malleable 
Iron Castings we produce 
enable you to bring 

costs right down to earth. 
Production technique is such that 

castings are usually ready for 

immediate jig machining. Our castings 
conform to the Highest British Specification 
accepted—B.S.S. 310. (1947) Grade 3. 


SHOTTON 


BROS-LTD 









Ty 





Brac 





cast ywos 






OLDBURY, NEAR BIRMINGHAM 
Telephone : BROadwell 1631-2 
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ie 


[. "GP Lo 


| STEEL 


21 British Compression Ignition Oil Engines at 
the 1954 Commercial Motor Show had Crank- 
shafts in Nitrided Nitralloy Steel. Verb. sap. 


NITRALLOY LTD., ATLAS WORKS, SHEFFIELD, 4 


Telephone : 26646 Sheffield. Telegrams : Nitralloy, Sheffield. 

















Designers and Manufacturers 


ea. J 
PRESS TOOLS—JIGS 
& FIXTURES—GAUGES 
MULTI-DRILLING HEADS 


GENEVOISE JIG BORING 


MASON 
BROS 


28, STATION RD., ACOCKS GREEN 
BIRMINGHAM, 27 
Telephone :- ACOcks Green 2969 
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FRY'S eae q gts > 
| eed al on. / 


© ad 
arg PY 2 For all body patching operations there is a 
: - FRY’S solder produced for the job. Please 
send for full details and samples of our range. 









ABBEY The established stick solder for reliable 
results. Pure, tin-tich and highly refined, ABBEY 
ensures a fast smooth finish free from pinholes. 


BELFRY Used extensively for second grade work 
where finishand economy must be combined BELFRY 
solder guarantees clean, quick filling. 


AND THE NEW CARBODY With the accent on 
economy, this new solder is ideal for all types of work 
where price is the prime consideration. 


Manutrctered by Frys Motel Foundries Limited 


Tandem Works, Merton Abbey, London, S.W.19 Telephone: MITcham 4023 


These body solders supplied 
in 1 lb. sticks. 









And at MANCHESTER GLASGOW * BRISTOL * BIRMINGHAM © DUBLIN @ 





Ward _ tot Maximum Ficduction 


These photographs, taken at the York- 

shire works of a leading firm of precision 

manufacturers, include all sizes of Ward 

Capstan and Turret Lathes from No. 1A 
to No. 10. 


MAY WE SEND YOU PARTICULARS? 





H.W.WARD & CO.LTD 


SELLY OAK BIRMINGHAM 29 


TELEPHONE SELLY OAK 1ti3l 





AUTOMOBILE ENGINEER, January 1955 119 





a | USE 
| CLANCEY 

_ CAST-IRON VALVE GUIDES 
% CHILLED-FACED TAPPETS 


ba | 


sad 


cnet 


G*CLANCEY DESSSBELLE VALE - HALESOWEN 


lk} LEPHONES? CRADLEY HEATH « 694]11-2-3 


UNIVERSAL HAND 
& B || contro. ror 
a POWER OPERATED 


TRAILER BRAKES 











British Made 


Trailer under separate finger 


Sliding Roofs tip control at all times, 


for Buses and Coaches independent of tractor brakes. 
Full technical details of Weathershields’ latest developments will Ideal for articulated vehicles. 


I li , 
Gacy Se supptes on sequent Please order early to ensure delivery. 


Weathershields. woe | BEENY & JOHNSON LTD. 


BISHOP STREET, BIRMINGHAM, 5. “2” #hm" | WEMBLEY - MIDDLESEX 














Development and Production of Industrial and 
Trade Moulding by Injection and Compression 
techniques. Specialists in P.V.C. mouldings, 
and work incorporating metal inserts for the 
Aircraft, Electrical and Electronic Industries. 


BRITISH PLASTICS DEVELOPMENTS 


PAR K G AW . NEweImihGaATe SURREY 
T&L EE P 7 f N E—E W D os. + . ~ 


























sr 
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Call on 
ermagic - 
speed the job 



















Rectangular 
Permanent Magnet 
CAMICRS ... 


Production engineering means high output 
from machine tools equipped with the 
latest and most efficient accessories. 
Magnetic chucking on many machines is 
the most efficient method, and on some, 
the only method of work holding. 
“ Eclipse ” Alcomax permanent magnet 
chucks are designed to speed production 

on modern machines. 


Ask for Publication P.M.119/52. 
Supplies through appointed “ Eclipse” Distributors. 








































Magnetic devices designed 
to accelerate production 





JAMES NEILL & CO. (SHEFFIELD) LTD., ENGLAND. 








CONNAUGHT 
ROOMS 


are 


Banqueting Rooms 








A CONSTANT READER of these announcements 
has voiced a mild complaint. Why do we 
keep harping on the buildings when he wants to 
hear about the food and wine? Does it really 


matter that the Rooms were built and de signed 


from the start for this purpose ot banqueting : 


He should realise that the matter is of supreme 
importance if the banquet with ali its great 
tradition is to survive much longer. For the 
organisation and preparation of a banquet in all 
its glory can never be a side-line or a part-time 
job; it calls not only for specialist chefs and all 
their helpers but Spec ialised services too services 
that ensure that not only the top tables but every 
guest at even the biggest of banquets may have 
every course freshly cooked to the minute, piping 
hot and gastronomic ally be ye nd i ompare! | here 
is nothing to compare with the Connaught 


Rooms anywhere in the world 


Are we wrong and idealistic in seeking such 
perfection ? Perhaps we are, but you won't think 


so when next you dine at the Connaught Rooms. 





| Inthe Entrance Hall, there's another service 

for the benefit of our customers and their 
friends—«a bureau where you Il find all your | 
travel and entertainment bookings We } 


looked after with smooth efficiency | 


TELEPHONE: HOLBORN 7811 


P.S. There's no supercharging at the Connaught Rooms. 
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GROUP 


SHEFFIELD - ENGLAND 


omprehensive range of the Darwins Group 
cts isdesigned to meet the needs of the 
raft, Automobile and Engineering Industries 
to provide steels for many special ap- 
tions. Mlustration shows teeming a ladle of 


ten steel into ingot moulds 


DARWINS LTD. 
TOOL STEELS - HACKSAW BLADES - PERMANENT 
MAGNETS ~ HEAT & ACID RESISTING CASTINGS 


ANDREWS TOLEDO LTD. 
CARBON & ALLOY CONSTRUCTIONAL STEELS 


ANDREWS TOLEDO (wire ROD) LTD. 
SPECIAL CARBON & ALLOY WIRE ROD 


SHEFFIELD FORGE AND ROLLING 
MILLS CO. LTD. 
CARBON & ALLOY STEEL BARS & SHEEVS 


WARDSEND STEEL CO. LTD. 
AGRICULTURAL & TOOL STEEL SHEETS 


AUTOMOBILE CHASSIS DESIGN 


and EDITION. By R. DEAN-AVERNS 


This volume, published for AUTOMOBILE ENGINEER, provides 
a comprehensive survey of all the fundamental aspects of 
automobile design apart from the prime mover. The second 


i : ac edition contains new chapters on the techniques of indepen- 
cs dent suspension and chassisless construction, together with 
. | mew material on methods of stress measurement, anti- 


ee | corrosive treatment of metals, road spring design and 
& y | streamlining. Much of the emphasis is on the problems of the 
H | L T 0 N - ; heavy commercial vehicle, but in general the work is applic- 


E L E C T R | C Cc O.LTD a abletocardesign. 30s. net. By post 30s. 8d. 


atsociatio 


52POOL ST.WOLVERHAMPTON Phone: 22783 ILIFFE Obtainable from all booksellers or from : 


ee — TEC me ak BOOES 


~ HILTON RELAYS — HILTON RELAYS HILTON AYS_ DORSET HOUSE, STAMFORD S&T., LONDON, 5.E.1 






































THE HORSTMANN PLUSLITE 


THROUGH HER EYES—Inspection and 
finishing of small parts is easier, quicker and 
more accurate by Pluslite. 


This adjustable lamp throws a concentrated 
beam on the work which is then viewed 
through a large rectangular magnifier ( 2 or 
x 3) giving clear vision with both eyes. 
x 2MAG. x 3 MAG. 
leaflet No.22 MODEL P/201 (15” reach) ... £7.0.0 £7.10.0 


\ MODEL DP/241 (27” reach, max.) £9.0.0 £9.10.0 
HADRILL & HORSTMANN LTD., FARNCOMBE HILL, GODALMING, SURREY 
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WxCsstitm -A MODERN 
MANUFACTURING SCIENCE 








Strength 
Weight 
Shape 





Skilled manipulation of flat steel sheet in 
modern power presses by means of expertly contrived 
dies is a process of manufacture which holds out 
enormous possibilities to the Designer and to the 
Production Engineer. 

A steel pressing has a remarkably high 
strength to weight ratio; it can be die-formed to the 
required shape by one or a short series of pressing 
operations, with very close dimensional accuracy; and 
large or small numbers of parts can be produced 
economically, often at a cost lower than would be 
practicable by any other process of manufacture. 

We are shortly to publish a series of 
leaflets illustrating pressings in current production 
as an indication of our capacity and of the facilities 
that this particular manufacturing process provides; 
copies will be sent to all interested Engineers and De- 
signers who will let us know that they would like their 
names to be included on our mailing list for these 
leaflets. 





This 2000 ton mechanical 
press can produce cold 
pressings up to 25 feet in 
length and between ” 
and 4" thick according to 
the area of the compon- 
ent. The press is fitted 
with hydro-pneumatic 
die cushions. Here it is 
producing half sections 
for chassis side box 
merabers, two at a time, 


% Write to-day for 









illustrated brochure 


Please address enquiries to: 


sg. JOHN THOMPSON | 
MOTOR PRESSINGS LIMITED NEWTON & BENNETT LTD 


‘soem WOLVERHAMPTON NDON 


publication No. 226/1 





) 
? somis* 


™ 
«oe 
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CLASSIFIED ADVERTISEMENTS 
RATE 44, word, minimum 4/-. Each 


fF ae for the 


Debounep, "1006, toons chowld te to hans 
mot later than first J %. Ne 


BUSINESS OPPORTUNITIES 

( LD-ESTABLISHED Engineers wish to 

contact medium-sized manufacturers of Car 
Accessories for regular supplice of lamps 
switches, door furniture, bumper strips, mirrors 
horns, epeedon, carpets, Coverings, steering parts 
etc., et., for email car production line. Box 0785 
c/a A {4927 


CAPACITY AVAILABLE 
I IGHT Allo; Castings. Gravity, Sand, Pressure 
4 Strict Metallurgical and Rad al Control 
Hifficient production, Keen prices. Class 1 A.1.D 
A.R.B.--Slough Metals Ltd., Oxford Avenue 
Slough, Bucks, (Slough 23231) (4844 


ESIGN and Detail Service, available in office 
with wide experience of engine and chassis 
design W. Venables, 116, Finchley Road 
Hampstead, N.W.3. Hampstead 1795 


MISCELLANEOUS 
RAPT, Bitumen and  hogae Fh Pa rt Wrapping» 
for sale, Foy f Pine, ranquil Vale 
Blackheath Village, 8.E.3. [4932 


PATENTS 

THe Proprietor of British Patent No, 657,151, 
for “ Self- Adjusting and Locking Wheel 
Supporting Device,” desires to enter into nego 
tiations with a firm or firms for the sale of the 
tent or for the grant of licences thereunder 
Yurther particulars may be obtained from Marks 
& Clerks, 57 & S58, Lincoln's Inn Fields, 
London, W.C.2 [4919 


SITUATIONS VACANT 
The engagement of persons answering these 
advertisements must be made through the local 
office of the Ministry of Labour and National 
Service, etc,, if the applicant is a man aged 
18-64 or a woman aged 18-59 inclusive, unless 
he or she or the employer is excepted from 
the provisions of The Notification of Vacancies 
Order, 1952 


RMSTRONG SIDDELEY MOTORS require 
Senior Automobile Designers with experience 

on automotive chassis and transmission design 
Men capable of undertaking new design work on 
their own without constant supervision are needed 
J tions offer excellent unities and 
the right man. Consideration will be 

piven ° younger men with suitable qualifications 
at, Spain Oe Oe for ae oe above Ey Salary offered 
will be qualifications and 
experience. nV in yo to Reference CS/1, 
Personnel Manager, Armstrong Siddeley Motors, 
Coventry. [4908 


SENIOR Deve mt Engineer. A vacancy 
senior staff of a large elec- 
acturing tion for a Senior 
Development Engineer. ‘This appointment carrics 
et for a variety of projects, from the 
design production stage, and a commen- 
surate }. a is offered. The minimum academic 
ualifications required are Higher National Cer- 
cate or a degree in or. engineering, 
together with experience in the _~- of A 
and D.C, machinery and a wide knowledge of 
electro-mechanical vices, Applications, which 
will be treated in confidence, should give age, 
qualifications and ex rience and should 
addressed to Ref, . EL.8, Box 0229, c/o 
Automobile Engineer. {4911 
S turing Engineer required for Truck Manufac 
Organization in South Midlands. Higher 
Certificate in Mechanical erin 
yes = and corporate membership one 0 
the major Institutions desirable 
APPLICANT should have practical and design 
experience in Automobile Enginee This 
position offers excellent prospects for right 


man 

WRite, giving details, experience, age and 
salary required to im EL9893, A.K 

Advg., 212a Shaftesbury Ave., ion, "% 3 
49 


EVELOPMENT er, Owing to ee 
expansion in the la staff of a 
electrical manufact 
have arisen for Deve Eng 
experience in the devign of ae A.C. and D 
7 or with a wide knowledge of electro- 
devices. ‘he minimum academic 





(4918 


wil be treated in confidence, 5 
qualifications and experience, By 


a Svoteed to Ref, No. EBL.7, sta salary 
required, Box 0228, c/o EL?” ‘tating salary 


(COMPANY with rr; in new projects and 
‘ materials poqusives a Technical hovineens we 
Deve t licants should ha 

reac an adequate r + to fit them foe 
further waning ond must be adaptable and able 
to act on - a salary 


Howard Clayn-W right 
Warwick. 


i 
i 
| 


SITUATIONS VACANT 
APPLICATIONS invited from Draughtsmen 
‘ who are seek a senior position to take 
charge of Drawing Office of company manufac- 
turing components allied to automobile and 
aircraft industries. An unusually interesting 
position for successful applicant. Non-contribu 

pension in operation Commencing 
alary £800 per annum. Box 0626, c/o Automobile 
Engineer (4921 


J OSEPH LUCAS LTD. have a most interest- 
ing vacancy for a young graduate electrical or 
chanical engineer possessing energy and initia- 

tive and some practical workshop experience. 

position is chat of assistant manager of the 
proving laboratory, which deals with the 
engineering proving of new products and is well 
equipped with special test equipment and a fleet 

{ cars for road testing. The w is extremely 

aried and the position provides excellent oppor- 

tunities for advancement. Please reply, statin 
age, Qualifications and experience, to Personne | 
Manager, Joseph Lucas lectrical) Led. ,, Great 


SITUATIONS VACANT 


ARMSTRONG SIDDELEY Motors urgently 
require Designers and Draughtsmen for work 
at a anes ae on motor car body design. Previous 
experience an Bg but aged draughtsmen 
interested in this be considered. A 


be in 
full details, to 
Motors, 
[4922 


West Midlands 
e charge of the 
t of Unit Head 


° y, 
, Armstrong iddeley 
ENGINEER required by a la 


would 
— The ition offers considera 
opnorteaity ond a substantial salary will Be 


ts are op Sequeated to write stating 
age re ei a details of education, training, 
Spacer positions held, with dates, to 


naging Soecbe. Box 0731, c/o Automobile 
Engi (4924 





King Street, Birmingham, q & 
PM/D/50 [4935 





yng 2 Engineer, familiar with 
oS annem od and test of commer- 
jon, rear es and sus- 


on syetanes, a and | ge paid 





BALL CATCHES 





for the AUTOMOBILE 





“enachinists- 


M.C.L. & REPETITION LTD. 
POOL LANE + LANGLEY - BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1757. 





COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


imperial Works, Tower Bridge Road 
Telephone: HOP 1784. LONDON, &.£.1 





MEK-ELEK Engineering Led 
1? Weetern Read, Mitcham, Surrey. 





sopeemest with ee prospects in rapidly 


y on OI, 
Apply z Box 32, A 4 Automobile Hagince 


pt hen Re Pipenstesy? Ltd., Shrewsbury, 
neviny, come the right to manufacture and 
sell the ult 72 of Unit Head Machine 
Tools, require the services of Draughtsmen, 
soagen with previous machine tool expe 





here are also vacancies in the Commercial 
Department for a, with production ex- 
perience, These che 
pension scheme pe , ns gem 2 
which will be treated in “Terict Cae 
state age and give full details 
training ex, sve with a, 
addressed to Director, 
(Shrewsbury) Ltd., Soocbery. [4936 


ESEARCH er required for North 
Country Light Enginee Company. Should 
have engineering degree, also knowledge of strain 
gauges, oscillographs an advantage. Apply in 
writing, giving qual tions, experience and 
sqaty sommes, to: Personnel Manager, Box ass 
of 


DESIGNER Suehemee required by Com- 
mercial Vehicle Manufacturers, experienced 
automobile work and preferably H. N.C. but not 
essential, Small om with excellent prospects for 
suitable app Box 0818, c/o Automobile 
Engineer. [4929 


((HIEF Inspector required by well-known 
Midland manufacturers of Air-cooled Engines 
and Transmissions. Must be first-class man 

the activities of an quiets 

which operates under the 

control of a staff p Ba It is essential that 
applicants possess technical and practical 
Se, and t they have had previous 
experience of labour. Substantial salary 
for successful applicant. Write Box 
Automobile er. 


Does Engineer required by 
land Motor a nufacturers who are 
wa — and of 
experimental and prototype a? Applications 
should be detailed and state salary eepeesee, and 
will be treated in the strictest Only 
those possess the necessary coceaiaal ona 
administrative ability to fill this important post 
note oe, to Reference DE, Box 0854, ole 
Aut Engin ‘ineer. [493 


Vengaged in 
Ss in 


ge 
and be 
Sentinel 








required for Eatabiabmen 


the building and 
ormance motor cars. 
ea all branches of automobile pe ring 
bility to ig to drawings are essen 
Must be able to handle labour; goc 


Bor 0078 'c/ for capable | man. 
0879, c/o A 


Fined are lavined for a Doseaite. 
be engaged on Machine Shop and 


Fsive-Bay we week and pension scheme facilities. 
LEASE apply in wating to the Secretarial 
I Department, Commer 





rs Limited, Biscot 

Road, Luton, (4934 
Micros angen ag required by the 
tvices, rican Railways 

-—a4 on probation to 
t. N tour yw 


scale (including present 
of 35% of “i, 1,053, B ~ 4 
allow- 


ry allowance 
to £1,390 « year, with ree quarters or an 
ance in lieu. Outfit allowance £30. Free passages. 
. Candidates should 


(4923 
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PRECISION axd Accuracy... 


In the making of a watch anything less than the highest 
standard of workmanship is just not good enough. To the 
watchmaker precision and accuracy are commonplace; it is a 
matter of course. 

No less in the Kemson workshops, skill, craftsmanship and 
inherent pride in a good job make certain there are no finer 
products more consistently produced. 

Write to Kemson if your need is for Jigs, Tools, ard Fixtures 
suitable for the motor and aircraft industries and manufactured 
to the finest limits of precision and accuracy. Keimson also 
specialise in the production of Drop Hammer Dies. 


Capacity is available for Jig boring. 


KEMSON ENGINEERING CO. LTD. 


ATLAS IRON WORKS, BLACKBURN, LANCS, TEL. BLACKBURN 7186 





a 








PROPRIETORS AND MANAGERS val ai SERTS CHIEF DESIGNER 
AUTOMOBILE 3 Light Commercial Vehicles 


E 7 fF | C | t ws C Y An experienced chief designer of 
2 = light commercial vehicles is required 
By E. T. Lawson Helme, A.M.A.E.T., A.M.1.M.1. i ; by a long-established and well cane 
The author of this book claims that a possible : company. 
outlet for new business lies in developing an 77, ————d ie 
organised service of engine tuning and Wyn. = , rhe successful applicant will be 
testing. This service may comprise a Y / , required to take full charge of a new 
reception department, a_ self-contained , Up = : project, and to establish and direct a 
design team. This position offers 


engine tuning and maintenance department, 
and a test service for checking the entire Lddbbed LLdhdddddllbed exceptional prospects to a man capable 
installation of any vehicle. The book gives of original and constructive thoughts. 


practical advice on the organisation of such FOR NEW DESIGNS It will command a salary in keeping 


a service and explains how to bring it woth ‘ 
before the public by means of publicity AND SALVAGE with its importance, and the abilities 
and advertising schemes. of the man appointed. 
10s. 6d. net. By post 10s. 11d CROSS MFG. co. (1938) LTD. Details of experience, salary required, 
Obtainable at all booksellers or direct from COMBE DOWN - BATH etc., should be addressed to 
Box No. 0561 


TRADER PUBLISHING CO., LTD., Teas Codes Gove 0088 
DORSET HOUSE, STAMFORD ST., LONDON, 5.£.1 





























Write for DATA SHEETS to Dept. A. 
ANDERTON SPRINGS LTD + BINGLEY 


Anderton preces Dinghy 2950-4 S008 
ry et P ’ Grams: ‘Cirelipes Bingley’ 
Cnckiys' 


Crckip$ 


> a gh 
be pg | raat 
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py A reputation 


for repetition 





Drop Forgings 


Wirework Special 





CAPSTAN AND AUTOMATIC TURNED PARTS 
Hot 
Cold Stampings & Presswork 


Stam 
Sprit 
& 


ngs 
& 


lools 


Brass 


Wrenches 





BEVERLEY WORKS 





ALMA STREET 





Whenever the subject of repetition work crops 
up, many famous names throughout industry 
think automatically of Redfern, 
Among our customers we have a reputation 
for unvarying accuracy in the manufacture of 
repetition metal products. We should be glad 
to be of service to you, too, and of the 
opportunity to prove, in a practical way, 

that our reputation is, in fact, 

well founded. 


BIRMINGHAM 6 


& 


Stevens. 
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Design for Distinction... 


Modern car styling with its tendency towards severe lines, demands 

some prominent relief, decorative but harmonising with the general design. 
The ideal solution is a one-piece die cast grille of balanced 

proportions combining beauty of line, strength and fine finish. 

For maximum strength and flawless finish the die casting should be in MAZAK. 


Available in palletised form to ensure safety and ease in handling 
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will be there... 


after your castings arrive 


foundryman and my job is to call on customers after our castings have been delivered to sort out 
“on the spot” machine or location difficulties, or to discuss any modifications required during 
long runs. This is another of the extra facilities that you get from Birmal 


Our Research and Development Staff will give experienced help in the development of cast components 


and unbiassed assistance in the selection of the right alloy and casting process, Birmal give you co-operation 


from start to finish—specialised attention before, during and after fabrication. That is why 


YOU GET MORE THAN A CASTING FROM <<{J A H AL 


*Birmal supply aluminium and magnesium castings in the sand, 
gravity die and pressure die processes, and zinc pressure die castings. 
(1903) COMPANY LIMITED 
BIRMINGHAM 


BIRMINGHAM ALUMINIUM CASTING 
SMETHWICK 40 


BIRMID WORKS 








